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The custom of publishing yearbooks is rather generally estab¬ 
lished in several national organizations. The first three yearbooks 
of the National Council of Teachers of Mathematics have been 
well received. The first dealt with “A Survey of Progress in the 
Past Twenty-five Years,” the second was devoted to a considera¬ 
tion of "Curriculum Problems in Teaching Mathematics,” and the 
third dealt with "Selected Topics in the Teaching of Mathematics.” 

The fourth yearbook was made possible by the financial as¬ 
sistance of the American Commissioners of the first International 
Commission on the Teaching of Mathematics (1908-1922), Pro¬ 
fessors W. F. Osgood of Harvard University, David Eugene Smith 
of Teachers College, Columbia University, and J. W. A. Young of 
the University of Chicago. I wish to take this opportunity to ex¬ 
press my own personal appreciation to these men for their assist¬ 
ance, without which the material for this yearbook could not have 
been secured. 

I also wish to thank all my students at Teachers College who 
have helped in one way or another in the preparation of the last 
part of the yearbook relating to the United States. Especial credit 
is due Dr. Vera Sanford for translating the articles relating to 
Austria, Germany, Italy, Russia, and Switzerland, and to Dr. R. Lu- 
kavska-Stuerm for translating the article on Czechoslovakia. 

It is hoped that the thoughtful consideration of the changes and 
trends in the teaching of mathematics in the leading countries of 
the world as herein presented will help to improve the teaching of 
mathematics wherever the yearbook is read. 


W, D. Reeve 
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SIGNIFICANT CHANGES AND TRENDS IN 
THE TEACHING OF MATHEMATICS 
THROUGHOUT THE WORLD 
SINCE 1910 




AUSTRIA 

Bt dr. KONRAD FALK 
Padagogisches Institut, Vienna 


Introduction. The following report is in two sections: the 
first deals with the mathematics of the Volksschule, the Hawpt- 
schule, and the continuation schools; the second, with that of the 
secondary schools. 

The Austrian Volksschulen have courses of two, three, four, five, 
or six years. In the small towns in the lowlands and in the moun¬ 
tains, the pupils attend these schools from their sixth to their 
fourteenth years.^ In the cities, the pupils attend the Volksschule 
from the sixth through the tenth year, going then to the Hauptschule 
from the ages of eleven to fourteen or else spending their tenth 
to their eighteenth years in one of the secondary schools where they 
are prepared for the university. Boys and girls who are obliged 
to go to work at the end of their fourteenth year are required 'to 
attend a continuation school for a period of from two to four years 
according to their trade. For example, a mechanic is obliged to take 
a three-year course, a hairdresser must train for four years, and a 
worker in the clothing trade two years. These continuation schools 
are in session from eight to twelve hours a week. 


I. Volksschule, Hauptschulb, and Continuation Schools 


Arithmetic Curriculum. Prior to 1920 when the first plan of 
reform went into effect, the curriculum in arithmetic in the Volks- 
sehide was based on a very systematic plan. The following sum¬ 
mary shows the general plan of the work: 


First Yeah 
Second Year 

Third Year 

Fourth Year 


Numbers to 20 
Numbers to 100 

Numbers from 
0.001to 1,000 
Numbers to 
1,000,000 


Four fundamental operations 
Four fundamental operations and the 
simplest common fractions 
Computation with integers, common frac¬ 
tious, and decimals 

Computation with integers, common frac¬ 
tions, and decimals 


'The period of compulsory education In Austria.—Editor. 
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Introductory work in numbers was constantly stressed and the 
four fundamental operations were studied and practiced. 

Applied problems were given in each school year. The leading 
text was a four-book series by Krauss and Habemal * revised from 
the Rechenbuch of Mocnik. In the days of the old Austrian 
Empire, this was translated into Italian, Czech, and Polish. Further 
details of the content and method of the work may be found in this 
text. 

Geometry. The study of geometry began in the third sehool 
year in connection with the number work, and the subject was 
developed systematically, passing from lines to angles and surfaces 
and finally to solids. It was called the study of geometric form 
igeometrische Formenlehre). 


Reform in Teaching Arithmetic. The reform in the teaching 
of arithmetic profited by the knowledge of the teaching of children 
gained about the turn of the last century. This reform calls for 
a thorough consideration of computation from many points of view, 
the linking of this with things within the child’s experience or with 
things that may be brought into his experience; hence the use of 
the environment in the child’s earliest number work and of materials 


drawn from his surroundings, his home, and his country in big later 
study. The actual fulfillment of these aims is made possible by 
the introduction of unified instruction in the YolkuchuU, that is, 
a plan of instruction which is a cross-section of the child’s life 
and which shall develop many activities in combination with each 
other: speaking, counting, reading, expression in drawing and in 
writing, the meaning of number and space, developing these skills 
and practicing them in their natural sequence. Accordingly, there 
is no definite time schedule for these subjects of instruction in the 
first four years. This unified program requires the teacher to pay 
more attention to the needs of the child than was the case under 
the former curriculum, and the teacher is expected to select 
materials for work in arithmetic which shall be related to the en¬ 
vironment of the children in the class. This type of instruction with 
Its manifold pictures of life offers real situations of many types 
with which the work in arithmetic may be utilized without marring 
the unity of the projects themselves. Examples of the various classes 
can be seen in the following: 


’These are the Bntet, Zweitea, DHttes 
Volkiaohulm, K. Krauss anfl M. Habernal. 
ana Uelpzlg. 
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Second Class 

Topic: The First Snow 
Beading—The White Street 
Study of Form—Ball, sphere 
Counting—Snowball fight 

Multiplication tables for 5 and 10 

Third Class 

Topic: The Sky and the Weather 
The view from the window in the late evening 
Wmdow panes. Square decimeters 
Cutting square decimeters from paper 

Measurement of surfaces such as a desk or table by applying squares of 
paper to them, thus giving an introduction to the measurement of rec¬ 
tangular surfaces 
Fourth Class 

Topic: A Trip into the Wackau (the most beautiful section of the Danube 
valley) 

Arithmetic—Reading the map of Austria, computing mileage, computing 
the number of vines (the Wachau is a wine-producing district) 
Theoretical work—Multiplication with two-place numbers 

These illustrations give an insight into the mode and manner of 
the instruction in arithmetic in the Volhsschule. 

The work differs in certain respects from that given formerly. 
Fractions and the writing of fractions are now first introduced in 
the third class and the work is limited to the unit fractions 

and fourth class the following fractions are intro¬ 

duced: %o and %; %o and %ooi Ve and The order of opera¬ 
tions (integral numbers) is division, multiplication, addition, and 
subtraction. These operations are illustrated by cutting and com¬ 
bining sectors from circles made of paper. Drawings are made later. 
Decimal fractions are introduced in the fourth class in connection 
with problems taken from the field of business. The first ones used 
are the hundredths as 3.25w, 4.25m“, 4.27g, 3.36s, 4.12hL Later 
tenths and thousandths are introduced. In all of this work, the 
teachers are expected to bring the subject matter close to the 
children's interests through the use of real materials, and they are 
also expected to develop the work in arithmetic from these same 
materials. 

Upper Classes. In the upper classes of the Volksschule (ages 
10 to 14) and the HauptschuU (ages 10 to 14), the subject matter 
is presented in a fashion that is more and more systematic but 
nevertheless related to the child's life. For example, the study of 
the Danube as a means of transportation brings with it the ideas 
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of kilometers, of addition and subtraction of three-place numbers 
and of higher numbers. 

The plan of study for the introductory lessons is given in the 
syllabus published in 1928.° 

Instruction in Geometry. Instruction in geometry begins in 
the first school year, for at this time the aspects of space are clearer 
to the child and richer and more permanent than are bis concepts 
of numbers. The work of the first school year is called the cultiva¬ 
tion of space perception (Pflege der Raumansehauung). Certain 
concepts from geometry fundamental in the work which begins in 
the child’s eleventh year are presented in his fourth school year 
(that is, when he is 9 to 10 years old) .* 

Instruction in Arithmetic. In the continuation schools, in¬ 
struction in arithmetic and in the study of space is entirely de¬ 
pendent upon the student’s trade, for the work is based on the 
mathematical experiences needed for the trade. Accordingly, those 
working in electrical trades learn how to reckon with electrical 
quantities. Their lessons include calculations of the strength of a 
current, plans for installing lights, laying cables, and the like. In 
addition to this, they are instructed in simple bookkeeping. Before 
1907 this instruction, which is now entirely devoted to practical 
things, bore the name of the trade for which the students were 
preparing, namely, shopkeeping course (gcwerblichkaufTtiUnnwchst 
Unterricht). As a general rule, special collections of problems deal¬ 
ing with the different crafts were given to the pupils in the fom 
of a business story. Since 1920, the needs of the student’s environ- 
rnent have been considered also—the apprentice at home (budgets), 
the cost of illness, alcohol as a poison, and other problems. 

In all types of schools, it is required that rules and’theorems 
be developed by the class as a joint piece of work and that these 
be expressed in the pupils’ own words. For this rca.soa, the newest 
textbooks m arithmetic give either few rules or else none at all 


II. Secondary Schools and Training Collegeb 

Secondary Schools in 1910. In 1910, the secondary schools 
in Austria were humanistic Gymnamen with an eight-year course, 
Realschulen with a seven-year course, or Rcalgynmamn with an 

192^®"* m ({ r » nd , ohul0 . - Vimm . 



AUSTRIA 


5 


eight-year courae. In general, the children were admitted to these 
schools at the age of ten on the basis of a competitive examination, 
and on completing the course they went on to the university, or to 
an institute of technology, 

Mathematics Curriculum Since 1910. Since 1910, the mathe¬ 
matics curriculum in these schools has had to comply with the 
government regulations of 1909 and it has sought to realize the 
aims that are there set forth. It is required that the foundations 
of the function idea be laid in the second class with the considera¬ 
tion of simple cases of functional thinking as illustrated in the 
understanding of the changes in the shape and size of geometric 
figures with changes in their dimensions. In connection with func¬ 
tional thinking in the fourth class comes the study of the variation 
in the result of computation with the changes in the numbers 
involved as applied especially to the handling of equations. 
Associated with this also is the graphic representation of linear 
functions and its applications to the solution of equations of the 
first degree. In the higher classes, quadratic, exponential, and 
logarithmic functions, as well as trigonometric functions, are inves¬ 
tigated graphically. The preliminary work is so arranged that the 
elements of the differential and integral calculus may be intro¬ 
duced into the curriculum and so arranged also that certain work 
in sections of mathematics and physics may be discussed more 
comprehensively than heretofore. 

In its details, the plan, of study indicates an ordered sequence 
suited to the intellectual development of the student. It seeks to 
concentrate the pupil’s interest in arithmetic and geometry and to 
establish closer bonds between this work and other branches of 
study than was the case before. The student is also to be especially 
informed through manual activity of the great role played by 
spatial perceptions. 

Thus, the method of instruction had to be changed, both in the 
exposition by the teachers on the one hand, and in the practice and 
experience of the student on the other. The amount of formal 
instruction by the teacher had to give way before the discussion 
of the students in which they share in question and answer. Formal 
testa are used only when the teacher lacks a clear picture of the 
pupil’s performance or when that picture is unfavorable. 

The School Reform of 1918. The school reform of 1918 was 
begun while we were in the midst of bringing certain changes to 
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pass. Most notable of the changas is the organization of the first 
four years of the secondary schools known as the Deutsche Mittel- 
schule. Following this comes a four-year Oberschide. This may be 
of four types: classical, modern languages, mathematics-seicnce, 
or the Deutsche Oberschide with English as the one foreign lan¬ 
guage. At the same time, the Vienna investigators thought it of 
importance to introduce the plan of study of the Deutsche Mittsl- 
schule into the numerous schools which are compulsory for children 
from the ages of eleven to fourteen—-an important step in the 
unification of the general school program. 

Both the plan of study and the method of instruction in mathe¬ 
matics have undergone further improvements. These have been in 
the direction of a more thorough working out of the aims established 
in 1909. The development of special concepts has been even more 
strongly emphasized, and the teachers are directed to make close 
connections between arithmetic and geometry. Functional thinking 
has become more important. Above all else, the instruction in the 
secondary schools has been influenced by the reforms in teaching 
now taking place in the Volksschule. Vocational instruction is being 
introduced for the first time. The teacher is not permitted to supply 
the pupil with information which he can gain for himself by the 
use of his own hands or his own mind. The teacher may stand 
beside the pupil only to guide him. It has actually been shown 
that students are able to work out almost the whole content of 
the syllabus independently and that it is only necessary for the 
teacher to suggest certain fundamental ideas. Among these concepts 
are the idea of a system of coordinates, the idea of a goniometric 
function, the idea of difference quotients—discoveries which man¬ 
kind itself has had banded down in a long period of time from its 
greatest men of genius. 

It has proved necessary also to avoid following a standard 
procedure in the solution of problems, since each method discovered 
by the pupil is of value for Mm, and the more methods he discovers 
the better. A comparison of these methods with regard to their 
simplicity, suitability, and economy of time ^ves deeper under¬ 
standing and leads to more efficient procedure in the solving of 
problems. Warning is given against too early introduction of the 
abstract, apmst mechanical drill on rules, and against the uae of 
defimtions in set f orm. The student must be given concrete problems 
as long as possible, he must see with his own eyes, measure, cut, 
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fold, construct, and draw; he will then himself develop the rules 
and find terms to express them; he will have a firmer grasp of these 
rules, and he will make more efficient use of them. 

Consequently, collections of problems occupy the chief place in 
the more recent books intended for mathematical instruction. 
Number material, and representations of objects from daily life 
are introduced and the customary material of the formal textbook 
is included only in an appendix, called Leitfaden. In some cases 
the formulation and transcribing of principles is entirely the work 
of the class or of the individual student. 

The Mathematical-Scientific Oberschule. The curriculum 
of the mathematical-scientific Oberschule employs in mathematics 
the materials used in the former Oberrealschule, but the course is 
divided into four years instead of three. In the other types of 
Oberschiden spherical trigonometry is omitted and the amount of 
analytical geometry and calculus is somewhat reduced. Premature 
development of a scientific system is avoided; a comprehensive 
survey and review is reserved for the final work of the highest 
class where axioms may be considered and where a sound scientific 
structure may be built up. 

The experiments mentioned above were made between 1920 and 
1927, working up from the lower classes. The results promise further 
steps in advance. The school law of 1927 assured the centralized 
administration of all the Untermittelschulen with the Hauptschulen, 
the four classes of the Gymnasien being a notable exception; and the 
Bealschule was developed into an eight-year type. The plans of 
study published in 1928 by the Minister of Education have as the 
chief foundation in mathematics the experimental plans of the 
Deutsche Mittelsckulen which have been cited, and the above- 
mentioned Oberschulen. Notes on method to accompany the plan 
of study are announced but have not yet appeared. 

Teacher Training. The training schools for teachers in the 
Volksschulen provided a four-year course culminating in a final ex¬ 
amination for their pupils from about 15 to 18 years of age. Prior 
to 1923 these had a mathematics curriculum composed of the subject 
matter of the Untermittelschulen. Since that time, at the instigation 
of the institutions themselves, the course has been extended, so that 
now the subject matter of the Obergymnasium is required for study. 
The principles in method are naturally like those of the Mittel- 
schulen and are in this case of even greater importance, as the 
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pupil in these schools is following out for himself the fundamental 
principles which he is later to apply. A PadagogmrheH Imiiiut 
established in Vienna is available for teachers in Vollrf.'- and Haupt- 
schulen for their training and further advancement. The course in 
mathematics in the Institut offers a review and a more thorough 
study of the material already known, a further insight into the 
study of the properties of number equations, higher equations, 
methods of approximation, functions, and series. The falcuhn y 
taken up more thoroughly and in greater detail, and seminar exer¬ 
cises offer discussion of scientific questioning and practical teaching 
problems. 



CZECHOSLOVAKIA 


Bt DH. QUIDO VETTER 
Prague 

Introduction. In order not to extend the length to which this 
article is limited, we shall confine ourselves to the mathematical 
subjects, arithmetic, geometry, and descriptive geometry, as taught 
in the secondary schools proper, Gymnasien and Bealschulen, be¬ 
cause these schools determine also the character of instruction in 
the professional schools whose particular specialization results from 
their narrower aim. Mathematical instruction in the universities 
will be dealt with only so far as these prepare the future professors 
of the secondary schools. 

Two Periods under Discussion. For the past twenty years, 
Czechoslovakian life, as well as the development of the Czecho¬ 
slovakian schools, has been divided into two basically different 
periods. The dividing line was the twenty-eighth of October, 1918, 
when the independence of our state was regained. The first period 
was Austrian and falls again into two parts, one before the war and 
the other during the war, after 1914. The part before the war is 
characterized by the Austrian reform of secondary schools in 1909, 
with the collaboration of the university professor. Dr. Fr. Drtina, 
who later organized the Czechoslovakian Ministry of Education. 
This reform brought relief to the overtaxed pupils of the secondary 
schools, an intensified school activity, and a preparation for an 
“active” school, introducing, for example, so-called examining for 
orientation. A marked change was then introduced into the teaching 
of mathematics; in response to the reform movement under the 
leadership of Professor Felix Klein, the conception of the function 
was made the center of the teaching of mathematics, and the 
infinitesimal calculus was introduced. 

In Austria and also in Czechoslovakia almost all the secondary 
schools are state schools. The private schools are bound by the 
same rules as the state schools, especially as to the curriculum and 
qualifications of the teachers, and as to textbooks which the 
Ministry of Education has to approve. Therefore, the outside con- 

9 
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ditiona of teaching mathematics within the boundaries of the 
present-day Czechoslovakian Republic did not differ up to the year 
1918 from those of the other lands of the old monarehy. For that 
reason the report of Dr. K. Vorovka, Dr. L. Cerv'enka, and 
Dr. V. Poaejpal in the year 1914 ‘ limited itself only to the Czech 
mathematical textbooks and those of related fields, because they 
represented the main sphere in which the Czech characterktieg 
could express themselves. It would be superfluous to discuss here 
that period, which will certainly he described more thoroughly in 
other similar reports. 

The New Movements of Prewar Times. I shall, therefore, 
only point out that prewar times were characterized by Czech 
teachers of mathematical subjects working themselves into the new 
methods and the new teaching material prescribed by the new 
curricula, gathering experience in their use, and beginning to 
criticize the situation, using these new curricula as a basis. The 
teaching of mathematics in Czechoslovakia was helped by the fact 
that simultaneously with the Austrian reform of 1909 the generation 
born around 1880 came into action. This generation inclmled several 
intelligent persons full of ideas concerning the reform movement 
already mentioned. Their leaders included those mentioned above. 
They are Dr. B. Bydzovsky, professor in the Charles University at 
Prague; L. Cervenkn, government counselor and land school in¬ 
spector in Prague; Dr. J, Jenista, ministerial counselor and cliicf 
of the pedagogical department of the Ministry of Education, lately 
deceased; Professor Dr. B. Masek, vice-director of the state 
observatory; J. Muk, Oymnasial^ professor in Prague; J. Pithart, 
Bedschvle director in Prague; Dr, Y. Posejpal, professor in ('‘harics 
University in Prague; K. Rasin, ReaUchtde professor in Prague; 
Dr. J. Seyfert, professor of M^aryk University in Brne; Dr. M. 
Valouoh, former section chief of the Ministry of Education; and 
Dr. K. Vorovka, professor in Charles University at Prague, 

Results of the Great War. The war brought stagnation to all 
public life, and so to the schools. Lack of teachers resulting from 
the draft, fear for the future of the nation, economic hardabipa, 
and lack of food exhausted the teachers left at home, so that there 
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was, at first, no chance for more spirited action. But when they 
realized in 1917 that the Austrian government was preparing a 
reform of the secondary schools directed against the oppressed 
nations, the official Czech representatives formed a committee for 
the reform of the secondary schools. Its official character held their 
discussions to the general features and made them consider the 
current conditions. 

Union of Czech Mathematicians and Physicists. Besides 
this official commission there was the “Union of Czech mathema¬ 
ticians and physicists,” in which are organized all the Czech teachers 
of mathematics and physios of the secondary schools as well as the 
universities, and which is one of the first professional Czech 
associations to prepare and work out a detailed proposal for a new 
Czech secondary school. 

In the summer of 1917 the hoard of the Union selected a com¬ 
mittee for reforming the secondary school which divided itself 
into committees for mathematics, descriptive geometry, and physics. 
The first two authors of the above-mentioned report and textbooks 
were joined by Dr. B. Hostinsky, professor in Masaryk University 
at Brne; Dr. J. Kounovsky, professor in the Institute of Technology 
at Prague; Dr. B. Salomon, professor in Charles University at 
Prague; and the writer. At the outset, they decided as a result of 
a motion made by Professor Vorovka to discuss the free Czech 
school as they conceived it, regardless of existing conditions, 
which meant, of course, the school in the future Czechoslovakian 
State. 

The Proposal of the Union. We still have on the one hand 
the classical Gymnasium with Latin and Greek, and on the other 
the Realschule with modem languages and more thorough instruc¬ 
tion in mathematics and the natural sciences, while the two types 
of the Realgymnasium with Latin, modern languages, and descrip¬ 
tive geometry, together with the so-called Decin type Gymnasmm, 
stand between. The proposal of the Union aims at postponing the 
decision about the direction of the studies as far as possible until 
the pupil is at a more mature age. It suggests a common four-year 
basis on the native language and civics, during which period all pu¬ 
pils would learn the fundamentals of drafting. In the two following 
years Latin in one division would alternate with descriptive 
geometry and drawing in the other. The seventh form would split 
into two departments: those of Gymnasium and of the Realschule, 
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while the eighth form would have two divisions: philological- 
historical and mathematical-teohnicaL 

Curricula for Mathematics and Descriptive Geometry, The 
committees worked out detailed curricula for mathematics and 
descriptive geometry. For the first form four instead of the cua- 
tomary three hours a week of mathematics are suggested; in 


geometry is added the remainder of the work on axes and plance. 
For forms 2 to 6 the Union offers, with the exception of mintw 
changes, the earlier curriculum of the Gymnasium up to the work 
with four-place logarithmic tables, and compound intcreat calcula¬ 
tions, as well as the fundamentals of plane trigonometry. The nwea- 
sary double level of teaching is intended to be interpreted in such a 
way that material taught in the lower grades may be BummariKcd 
and deepened in the higher ones, so that the detailed tcaeliing f>f the 
whole field will not be repeated. In the seventh fona of the Gym¬ 
nasium, combinations, the binomial theorem for positive integral 
powers, the fundamentals of probability, and insurance mathe¬ 
matics, as well as the additional plane trigonometry, are included. 
With these the teaching of mathematics is to end, and from the 


present ofiering analytical geometry is to be dropped. The latter 
would, however, figure in the Realschuh division, where it would 
be taught up to the work on the circle. For the eighth form of the 
natural science division binomial equations, geometrical representa¬ 
tion of complex numbers, De Moivro’s formula, and the fundamen¬ 
tals of infinitesimal calculus are suggested. For the eighth form of 
the mathematical-technical division numerical and graphic solutions 
of higher equations, analytical geometry of conic sections, and the 
completion of planimetry are added. In descriptive geometry the 
present material of the Realschuh is to be taught up to the .eeventh 
form; in the eighth form of the mathematical-technical division the 
undamentals of projective geometry and conic sections, and the 
theorems of Pascal and Brianchon are to be taught, while the mate¬ 
rial completed in the lower grades is to he deepened with the 
a ternative use of suitable types of projection, and with the expla¬ 
nations of the methods of representation in constant view. 

Aim of the Secondary School. At the same time the Union 
took a decisive negative stand against the attitude of the pro- 
essors of the university technical schools who suggested the shifting 
a part of the theoretical teaching material of their schools, 
especially that of mathematics, descriptive geometry, and physics, 
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to the secondary school. The Union held the opinion that the aim 
of the secondary school is mainly that of general education and not 
that of professional preparation. 

I have dealt with these reform proposals in detail, because they 
have influenced deeply the development of this question in our 
country and will undoubtedly continue to do so. 

Work of the Ministry of Education, Soon after the bloodless 
revolution of the twenty-eighth of October, 1918, the Union came 
out with its proposals. This stimulated further discussion in the 
committee of the Ministry of Education, whose chairman is Pro¬ 
fessor Dr. Bydzovsky. This committee brought forward another 
proposal which in certain respects is similar to that of the Union 
and which now forma the basis for a study by able specialists and 
will doubtless become a foundation for future changes. For the 
present the belief has become prevalent that a sudden change would 
not be beneficial to the secondary school; a slow development with 
a gradual realization of the reforms to be sought is considered much 
healthier. 

In accordance with this proposal and under the influence of 
the proposal of the Union, as early as the year 1919 the number 
of periods of religion and classical languages was somewhat limited 
in the schedule, the hours of the native language were increased, 
and in the first form of all the secondary schools the teaching of 
mathematics was increased from three to four hours a week; in 
Realschiden and Realgymnasien the teaching of descriptive geom¬ 
etry was increased by one period a week, and in Realgymnasien the 
latter was shifted into the last two or three grades of that type 
of school. 

Only in Slovakia, where under the Hungarian rule there were 
no Slovak secondary schools whatever and the primary schools 
were allowed only as private schools with schedules overtaxed by 
the teaching of the Hungarian language at the expense of all the 
other subjects, was it impossible to change the schedule in favor 
of the subjects of mathematics and the natural sciences. These 
differences were at last annulled by the decree of the Ministry of 
Education of June 7,1927, by which, with small variations resulting 
from local conditions (differences in the number of periods of 
religion and modern languages), the division of the schedule for 
the individual subjects is equal for all the parts of the Czecho¬ 
slovakian Republic. 
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Weekly Mathematics Schedule. Even in the schools with 
different languages of instruction (Czechoslovakian, German, Hun¬ 
garian, Polish, or Russian), the schedule is practically the snme. 
For the teaching of mathematics the following weekly schedule ia 
m force at present: 


School 

I 

H 

III 

\v 

V 

^ r 


nti 1 . 

Oymnadum . 

4 

3 

3 

3 

3 

3 1 

3 1 

2 1 2 

Realgymnaskm- . 

Reformed RedLgymna- 

4 

3 

3 

3 

3 

3 

3 1 

2 i 2 

1 

Slum ...... 

4 

3 

3 

4 

3 

3 1 

3 j 

2 * 2; 

Bealschule . . 

4 

3 

3 

4 

4 

4 ! 

5 1 

1 1 2’ 

! ■■ 1 


For descriptive geometry and elementaiy drafting, the following 
schedule is in force; 


Scboul 

I 

II 

ur 

iv 

V 

vt 

\ IT 

\ tn 

RealgymnasMm ..... 

.. 



.. 



> 

> 

1 

Uejormed Realgymna- 
sium . 


2 

2 

3 

2 

3 


] 

Realschule ..... 

.. 

2 

2 

3 

3 

3 

2 

" 1 


'I 


l 

12 

15 


Also the Decin type Oymnmum, i.c., higher limlgytnnamm 
three divisions of its higher studies on top of the ifienlieal fsmr-yt-!!; 
basis with Latin, was rearranged as follows: 


Scliool 

I 

ir 

m 

IV 

n 

VI 

vn 

vm 

T«tnt 

Mathematics 
Gymnasium, . 

4 

3 

3 

3 

3 

3 

3 

2 

21 

Realgymnasium ... 

4 

3 

3 

3 

3 

3 

3 

2 

24 

Reatschule . 

4 

3 

3 

3 

4 

4 

4 

4 

2D 

Descriptive Geometry 
and Drafting 
Realgymnasium ... 



2 

2 : 



2 

2 

3 

14 

Realschule . 



2 

1 

2 1 

2 

3 

2 

3 


Shortage of Teachers. The activity of the teachers of tin* 
secondary schools of all the departments was being exhausted, in 
the first ten years after the formation of the republic, by the in¬ 
creased tasks of actual instruction. A shortage of teaehcra resulted 
from the appointment of many to the newly organized Ministry, 
and into the newly established schools in Slovakia and Sub- 
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Carpathian Ruthenia. As has been said, under the Hungarian 
rule there were no schools in Slovakia and Subcarpathian Ruthenia 
(which have together 3,603,148 inhabitants) with Czechoslovakian 
or Russian language of instruction, though the great majority of 
the population is Czechoslovakian (2,018,550, according to the 
census of 1921) and Russian (458,145). Within a few years after 
1918, fifty-four Czechoslovakian and sixteen Russian secondary 
and normal schools were established there. It is not necessary to 
add that this lack of teaching personnel, which is only now being 
relieved, affected also the teaching of mathematical subjects. 

Textbooks Published by the Union. The changes in the 
teaching material show best in the changes of the most widely used 
textbooks, published by the Union. The first edition is described 
in detail in the report of 1912. In an arithmetic by Cervenka, the 
examples were adjusted to the new conditions, the present unit of 
currency (the Czechoslovakian crown) being taken everywhere into 
consideration, and sometimes even the prices in the examples were 
changed according to current prices. It is certainly to be recom¬ 
mended that similar changes be made in all the examples in the next 
editions. The parts on political economy were simplified. Although 
in the first edition they were very good, they sometimes overtaxed 
the interest and comprehension of eleven- and twelve-year-old 
children. On the other hand, there was included ratio and propor¬ 
tion, as prescribed by the changed curricula, and also devices for 
convenient and quick calculation (addition, multiplication, and 
squares). There is, also, an instructive chapter on the differences 
between our symbols and those used in foreign, especially Anglo- 
Saxon, countries. The geometry by Valouch remained almost 
untouched. 

The arithmetic by Bydzovsky, however, underwent a much 
greater change. It was criticized for having overstressed graphic 
delineation. In the last edition some parts of the graphic delineation 
were omitted, for example, a very instructive explanation based on 
a graph when in an equation of the second degree one root becomes 
infinitely large; also, the graphic drawings, which in the first edition 
permeated the whole textbook from the very beginning of the first 
form, were omitted in about the first quarter of the book, and 
combined into a special chapter falling between the materials for 
the fourth and fifth forms. These changes will not be generally 
pleasing to the friends of graphic representation in our instruction. 
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Finally, everything which was unnecessary was omitted or the 
important material was simplified in order to prevent overtaxing 
of the pupils. 

Because of financial reasons, examples which are not part of 
the explanation were referred into a separate Summary of Problems. 
The order of the teaching material was also slightly changed. 

A similar situation exists with reference to Vojtech's geometry 
for higher forms. There inversion was omitted, the parts on the 
higher curves were somewhat simplified, as well as the graphic 
solutions of numerical equations, and the infinitesimal calculus; 
in the edition, however, for Gymnasien there was added some work 
on projection. The style is more concise and the problems were re~ 
ferred for financial reasons to the Summary of Problems, 

The descriptive geometry by Pithart and Seyfert remained un¬ 
touched. As to the other textbooks dealt with in the above- 
mentioned report, we have only to add that the textbook by Kbra 
and Rasin was worked over in the year 1925 by B. Matas and that 
there is a new textbook in arithmetic for the higher forms by 
J. Muk, all of which are popular. In Muk’s textbook, where proper 
attention is paid to graphic delineation, post-war conditions arc 
expressed in the part on compound interest by explanations of 
inflation, deflation, and devaluation of currency. 

German secondary schools of the Czechoslovakian Republic use 
almost entirely the old Austrian textbooks for mathematics which 
were only recently submitted to the Czechoslovakian Ministry of 
Education for a new approval. The only new textbook is the 
descriptive geometry in four volumes by A. Schwefel, Dmtuhe 
Realgymwmum professor at Prague. It differs from the Czech 
textbooks by a larger quantity of material. Especially in the fourth 
volume, there are parts which are not included in the currieuliini: 
for example, shadows of rotation planes, straight-line angles, angles 
of planes in central projection, and the treatment of surfaces in 
perspective. 

Methods of Teaching. The method of teaching in the sec¬ 
ondary schools of old-time Austria was determined by the Instroc- 
lons of 1899, and the decree of the Ministry of Education of 1909, 
partly in amendments to the cun-icula, partly in the rules about 
examinations and classification. These decrees stressed the heuristic 
me _hod_, already in use, as well as the cooperation of the whole class 
during instruction. 



CZECHOSLOVAKIA 


17 


Dr. Cervenka’s Lecture at Prague, As to the teaching of 
mathematics and descriptive geometry in the Czech schools of the 
Czechoslovakian Republic, and especially those in its largest sec¬ 
tion, Bohemia, the lecture of Land Inspector Lad. Cervenka at 
Prague is instructive. The lecture was delivered on April 4, 1925, 
at the conference of Prague professors of mathematics and descrip¬ 
tive geometry. We cannot go into the details which set up for the 
teaching of our subjects well worked-out modern aims, frequently 
dealing with detailed problems. We shall mention only a few of 
the leading ideas. 

Dr. Cervenka, the chief of the teaching of mathematics in the 
secondary schools of Bohemia, considers the aim in teaching mathe¬ 
matics to be the acquiring of positive knowledge, as well as general 
formal education. He stresses the development not only of the 
intellect, but also of the educational elements in the ethical sense, 
in the development of the emotions and will. Because in our subject 
more than in others the pupil’s achievement depends on his having 
mastered the material, the didactic responsibility of the teachers 
of mathematics is so much the greater. Consequently, Dr. Cer¬ 
venka demands from the teacher, to whom a considerable freedom 
in methods is left, a thorough didactic and methodical preparation, 
not only on the whole year’s material, but also on each teaching 
period, during which there is, of course, also necessary an emphasis 
upon the detailed situations in the classroom. He, therefore, calls 
for a thorough university preparation in the special didactics of 
mathematical subjects on the part of future professors of the 
secondary schools and, emphasizing the present arrangements, he 
demands a further possibility of education for the teacher and 
insists that he be not overtaxed by too many hours of instruction. 
He also recommends mutual classroom visits. 

Even Dr. Cervenka considers the heuristic method best and 
the only possible one in the lower grades, with the constant 
cooperation of the whole class. However, he warns against its 
extremes. He advises the teacher in the higher grades to introduce 
from time to time an uninterrupted model explanation, proof, or 
solution. He recommends that the pupils themselves be given oppor¬ 
tunity for such uninterrupted work, perhaps even to a coherent 
explanation of the material, prepared on the basis of the references 
furnished by the teacher. In all the grades he thinks that the inde¬ 
pendence of the pupil should be considered. This, he says, is easily 
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ruined by the formal question method. He believes that the pupil's 
activity should be encouraged by abundant practical measuring, 
weighing, and the like, as well as by the pupil’s choice of the 
examples, as in the case of subjects for drafting. He stressed also 
the importance of making the instruction interesting, especially by 
the introduction of historical comments, and pointed out the educa^ 
tional value of the biographical element, from the lives of the great 
mathematicians. He emphasized the need of sharpening the judg¬ 
ment by oral examples taken from the practical life of the pupil's 
environment 

From the details I mention only the demand for an exact and 
uniform terminology, for uniform arrangement of solutions and 
proofs, for a certain minimal canon of formulas to be memonzed, for 
an abundant practice of numerical calculation in all the grades to 
be subsequently memorized, and for a consideration of the speed 
of a pupil’s work in the various topics in the fmld of mathe¬ 
matics in connection with which the American tests were calletl to 
attention. 


The Activity School. The teachers of the secondary schools 
stress lately, also, the methods of the activity scliool. The reports of 
the pedagogical section of the sixth convention of the Czecho¬ 
slovakian natural scientists, physicians, and engineers, in which also 
the mathematicians are taking part, deal with this problem, and 
we hope that they will give impetus to the further development 
of these methods of teaching in our subjects. 

Problems of Teaching Mathematics. For a clear discussion of 
the problems of teaching mathematics the "Didactic-mefcbodicai 
Appendix" of the Journal jor the Practice of Mathematics and 
Physics IS also important. It is published by the Union and appears 
tor the third year in 1927-28 under the editorship of J Fiidneh. 
Eeahchule professor at Prague. 

In their individual study of mathematical and physical sciences 

Prefetof Dr 1 So«nce, edited by 

worked w 

worJieci out for the convention by Professor J. Muk The finiil 
in pereentagee are given in the table 'oTL TolUtag 
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SUBJECT 

BECOnD 

1 Very Good 

Good 

Pasaed 

Unclaaai- 

lled 

Failure 


Mathematics . . 

TO 

310 

499 


64 

Descriptive Geometry 


35 2 

43 6 

TO 

29 


The study of future Czech professors of the secondary schools is 
better provided for in our state than in old Austria-Hungary. At 
Masaiyk University in Erne there was established two chairs 
of mathematics; lectures on analytics were given by the well-known 
Dr. M Leich, and after his death by Professor Dr E Cech; leetures 
on geometry are given by Professor Dr L Seyfert of Charles 
University at Prague and the Czech Institute of Technology at 
PraguCj where the future professors of descriptive geometry spend 
two years before their university studies As a result all are much 
better equipped than before In the Czech Institute of Technology 
there are six professois of mathematics, Dr. V Hiuska, Dr. J 
Kloboucek, Dr. F. Radi, Dr. K Rychlik, Dr. J. Svoboda, and Dr 
J Yojtech, and three associate professors, Dr K Dual, Dr V. 
Hlavaty, Dr. B. Machytka. Three professors, Dr F Kaderavek, Dr 
J. Kounovsky, and Dr. V. Hruska, and one associate professor, 
Eng. B Chalupnicek, teach descriptive geometry. Lectures are given 
to candidates of the teaching profession on the review of the history 
of mathematics by the writer of this article 

In Charles University, under Austrian rule, there were only 
three professors of mathematics, Dr J Sobotka for geometry, Dr 
V. Laaka for applied mathematics, and Dr K Peter for analytics. 
Now they have been joined by Dr K. Bydzovsky for geometry, 
Dr. M Koessler for analytics. Dr. E Schoenbaum for insurance 
mathematics; and by four assistant professors. Dr K Rychlik for 
algebra, Dr. V Jarnik for analytics, Dr. B. Machytka for geometry, 
and the writer 

In addition. Dr. K Vorovka gives lectures on the philosophy of 
mathematics. The writer, as assistant professor with the title of 
university professor, lectures on the history of mathematics He 
also has a lectureship on didactics and methods of mathematics; 
one year he lectures on the general didactics of mathematics, in 
another year on special methods of one of the branches—arithmetic, 
geometry, or descriptive geometry The students themselves report 
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on new methods or perform some experiment with the toaehing 
material of the secondary schools. Dr. Cervenka strongly favors this 
arrangement, and with his help and advice, as well as the permission 
of the Ministry, the writer organized the classroom Visits of the 
students and their practice in the didactics of mathematics at three 
of the Prague Eealschulen, After each visit the stiidentii report and 
discuss their experiences. The classroom visits have proved very 
successful and they should be continued and developed further. 

Except for tlie Ministry’s approval, the organization has a pri¬ 
vate character, and should be taken care of by the Ministry it^-elf, 
after an agreement with the directors in queation and individunl 
well-known professors of the secondary schools. The onginal 
permission of the Ministry should hold for clasaroom vi‘<it8 in 
all the secondary schools of the university town, out of which 
certain exceptionally good teachers should be chosen, according 
to the suggestion of the land inspector, in order to take charge 
of this difficult and responsible task. Of course, they would have 
to be recompensed for their special work. In addition, the possibility 
of visiting should be afforded to a larger number of the students 
at the same time; they should observe several surcessive periods 
of mathematics and descriptive geometry in the same class, and 
after visiting is over the teaching professor himself, ordinarily in 
the presence of the university instructor of didactics and methods of 
mathematics, should hold a longer discussion with the students 
about the performed teaching which they witnessed and on which 
they have to hand in a report. Further, it would be necesaary to 
establish, aside from the two hours a week of the lecturing on 
didactics of mathematics, another two hours of seminar work. It 
would be advisable to include the didactics and methods of mathe¬ 
matics and descriptive geometry among the subiects of the state 
teachers examination for the candidates of the professorship of 
these subjects Finally, the university should offer also regular 
lectures on elementary mathematics from a higher point of view. 

These arrangements could be brought about sooner and more 
easily than the materialization of the proposal of the committee on 
the reform of the secondary school, in the Ministry of Education, 
which suggests an establishment of special model Bceondary schools, 
to which the candidates would be assigned after the completion of 
their university studies, and where their "methodical-didactic" 
preparation would be centered. This proposal is still under debate. 



ENGLAND 


By G ST L CARSON ‘ 

Introduction. Many of the changes in England since 1910 
are due to or are connected with the increasing systematization of 
public education. To give a comprehensive account of what has 
happened it is necessary^ therefore, to state, in outline at least, 
those main features of this systematization which have affected 
the teaching of mathematics. Up to the present time they have 
been almost entirely concerned with the state-aided secondary 
schools, that la, schools which receive their pupils at 11 or 12 years 
of age and retain them until 16 at least,® but, as will be seen later, a 
problem of a different type has arisen and is rapidly becoming an 
urgent matter 

We shall discuss these changes in turn, pointing out as many 
of the details as possible before giving problems that confront us 
at the present time. 

I. First Marked Change 

Admission of Pupils. The first marked change in these 
secondary schools is in the method of admission of the pupils The 
demand for places having become much greater than the supply, 
the schools have been able to impose their own terms for admission, 
and these, broadly speaking, have been two in number The first is 
that the pupil on entry shall not exceed a certain age which at first 
was often 13 years but is now rapidly tending to become 12 years, 
the second, that he must possess some reasonable minimum equip¬ 
ment m English and arithmetic In consequence, the classes are 
more homogeneous as regards both the ages and the minimum 
attainments of the pupils, and there is a definite minimum course 
of mathematical instruction which can be planned for the school 
as a whole, a condition of things by no means common formerly and 
not always found even now. 

^Thia report Ims been written with the conaent of tlio Bonrd of Education, 117 
Mr G. St L Carson, MA, 11 M, Inspector of Scliopla and Staff Inspector In Mathe- 
inatlCB It should ha clearly understood that the opinions cxpreaBCd are his own, 
and that they do not commit the Board In any way.—Editor 

* Approximately Grades 7-li of the schools of the United States,—^Editor 
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11 Second Development 


Length and Extent o£ the Course. In conttidcring the length 
of this course, and the extent to which it is completeil tiy all pnjhls, 
we come to the second development in secondary schooE, It m now 
generally recognized that education ol tins type will inevilnldy fail 
to be effective unless continued for four m five years, and in cunse- 
queuce pupils have tended, in increasing numbers, to stay at school 
until they have actually or nearly attained the age of 16 years, 
It 13 true that this stay is not always voluntary m that parents are 
often required, when children enter a eecondary school, to sign a 
corresponding undertaking; but it is finding acceptance as a 
cardinal feature of secondary education and the schools are bene¬ 
fiting correspondingly. The type of pupil, formerly very touimou, 
who goes to such a school for a year or two "to finish” is now almost 
unknown 

Apart from the abler pupils who stay longer for more advanced 


work and who will be considered later in tins Reiiort, a secondary 
school can, therefore, be regarded as receiving its jiiquh, under a 
minimum qualification, at the age of 11 or 12 and retaining them 
for four or five years. In consequence, efimses are much less often 
subdivided into groups of which the worst is regarded as i>ractically 
hopeless, and teachers have been faced, more than ever before, with 
the problem of instructing a whole school, class by class, in a com¬ 
mon mathematical syllabus. The effect on the cjuahtv of the 
instruction itself has been striking, for the teachera have been led 
to attempt many more methods of presentation instead of kcciung 
to those which were traditional and passing over pujula to whom 
these particular methods did not appeal; and to find thcKc new 
methods the teachers have used their own ingenuity and have turned 
for help and inspiration in striking numbers to meetings of tlie 
Mathematical Association and to courses on the teaching of mathe¬ 
matics For this a very large amount of credit is due to the teachers 
ttemsebes but to new the muttor aright it must bo romombered 
that what these teachers liave m tact done is not so much to mitiate 

hrlthf “h “8 lins just been said-tn a need 

brought about by legislative and administrative actum. 


III. Anotiieu Development 

of eon?‘ Wuslrations of this general statement are 

of course necessary, but they must be pieeeded by an account of 
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another development, namely, the institution of an examination, 
^lled the “First Examination/' appropriate to the termination of a 
normal secondary school course. All that need be said here is that 
certain existing examinations, which were more or less suited to 
this purpose, have, by concerted action, been shaped so as better to 
suit it and are now taken, not by selected pupils, but by whole 
classes. In its general aspects this change la still a matter of con¬ 
troversy; but in regard to mathematics the Examining Bodies, with 
the aid of teachers, have devised tests which meet with fairly gen¬ 
eral approval except for the residue of pupils, mostly girls, who are 
said to be incapable of learning the subject. This fact is important 
because the syllabi and papers supply a statement of what is at 
present found to be possible for most of the pupils, and, as will 
shortly be seen, in certain respects the contents of these syllabi 
provide conclusive evidence of progress 

Normal Minimum Curriculum. Turning now to the normal 
niimmum cuniculum; it includes arithmetic, algebra, geometry, and 
in almost all cases trigonometry of a simple numerical kind, and 
these are the subjects found in the First Examination syllabi, 
trigonometry being sometimes optional and sometimes absent. Arith¬ 
metic now includes logarithms; algebra includes graphs but goes no 
further than the traditional quadratics and progressions Geometry 
usually includes Euclid's first six books, and trigonometry includes 
only the simplest formulas and identities This being the present 
usual minimum syllabus, there remains to be considered to what 
extent teaching and achievement have progressed. The several 
branches of the subject will be considered in turn 

The Arithmetic Syllabus. The only marked change in the 
arithmetic syllabus is the introduction of logarithms, usually in the 
second or third year of the course, for practically all pupils instead 
of a chosen few In part, this was due to the needs of teachers of 
science, but it would probably have happened, sooner or later, in 
any case, on account of the desire of the mathematics teachers to 
give their pupils more command over problems of varied types 
However that may be, the work is good and has given the pupils 
an added source of power, and therefore an increased interest. 

Technique o£ Teaching. In the technique of arithmetic 
teaching there is no such marked change; probably none is to be 
expected But there is a markedly more critical attitude among the 
teachers themselves, as is well illustrated by their treatment of the 
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multiplication and division of decimals. For some years tlu> inetliod 
known as standardization was powerfully advocated and widely 
used in virtue merely of that fact, but there is now a growing 
disposition to judge this and other such matters at first hand and 
m the light of experience—that is, the corporate body is finding a 
mind of its own. 

Achievement in Arithmetic, As to achievement in arithmetic, 
the efforts of the teachers have undoubtedly led to increased power 
and interest Pioblems which would formcily have been considered 
hard are now found easy, and this is due to better teaching. But it la 
widely felt by teachers themselves, as by others, that standards of 
speed and accuracy in simple computations are not what they 
should be, and methods foi raising these standards are being more 
and more considered 

The Algebra Syllabus. In the algebra syllabus, there has been 
little change: it has still the traditional content, as has already been 
said It is of interest, however, to observe that the attempt, initiated 
some twenty-five years ago for example, to limit tlie scojU'. of the 
formal operations to fractions having single terras for their denom¬ 
inators, has failed, apparently through the tacit opposition of 
teachers themselves Rightly or wrongly, it seems to be felt that 
something like the present syllabus is the least that is worth having 
at all. Many of the more progressive teachens have not always taken 
this view; and, no doubt, some do not now; but on the other hand, 
there are now many who have been convinced liy experience that 
anything less than the present syllabus would provide a tool of 
little use. 

Technique of Teaching and Achievement In the technique of 
teaching and m the attainment of pupils there .sceniji to have lieen 
little change beyond that which has followed from the efforts 
already described of the teachers themselves. In short, apart from 
the tacit assertion of the minimum syllabus and the general im¬ 
provement in teaching, algebra appears to have progiesscd but 
little The truth is probably that it needs an outlet such as 
logarithms provided for the work m arithmetic. C?ompared witli 
the size of the tool, the pupils have made, as yet, but little use of it. 

Geometry, In geometry, on the other hand, tin,'re have been 
substantial changes, not in the syllabi, but in tcaclung and attain¬ 
ment, These changes are shown, indirectly but coiudvBively, by 
their results. Thirty years ago large numbers of pupils found this 
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subject utterly and completely beyond them, fifteen years ago 
the population had lessened much, but was still substantial; now 
it 13 relatively small; that is, there are comparatively few pupils 
who have no mastery of any part of this subject To state these 
facts IS easier than to assign their causes. The now almost universal 
treatment of all the congruence and parallel propositions as axio¬ 
matic in a first reading of the subject is one cause, and the 
introduction of preliminary courses involving thought in addition 
to mere drawing and measurement is another, but it may well be 
that they have counted for little when compared with the improve¬ 
ment m actual teaching, which seems to be greater m geometry than 
in the other subjects. The truth is that the teaching of geometry has 
received more attention than the teaching of the other branches, 
and since there is no lessening of this close study and experiment, 
it may be inferred that teachers themselves are not yet content 
A recent publication of the Mathematical Association “ has sug¬ 
gested very drastic changes in the treatment of the subject, in¬ 
cluding a new treatment and use of the congruence and parallel 
axioms. Whatever the merits of the suggestions, the interest and 
discussion which they have,aroused are all to the good 

Signs of the Times. It is somewhat remarkable that, though 
the geometrical unrest in this country has now persisted for at least 
thirty years, there has been no change in the maximum content of 
the standard syllabus and, at any rate until recently, no suggestion 
of any change. To obtain a proper treatment of the caiher work 
took a long time, it is true, indeed, there may still be room for 
improvement in this respect But broad and large, the effects of 
this change can now be seen; and though they are all to the good, 
the teachers show, by their actions and discussions, that they think 
there is more to be done. Complaint is often heard, for example, 
that too few boys can attempt easy riders with fair hope of success 
Signs are not wanting that the next general movement may be in 
the direction of an enlarged syllabus or range of study, on the 
ground that the present content is too small to give an adequate 
background of geometrical experience The teaching of descriptive 
geometry is certainly spreading, if slowly; and the study of one or 
two simple curves other than the circle is not now regaided as 
utterly impossible, as it would! have been fifteen years ago In 

* The Tmching 0 } Oeofnetru ■in SoheolSj a Report at tlie British Association, 1020, 

‘IQ UiQ United States we would aay “originals "—Bditor 
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short teachers may be deciding unconseiougly that fuHher study 
of the axioms, is, for the present, the aoRging of a dead horse: and 
that the next line of experiment must be in a wider study of the 

'""^Ntuerical Trigonometry. The work in mirneried Irigo- 
nometry has already been sufficiently dwriW. It miu*i In* added, 
however, that this subject is not regarded as a luxury for the abler 
pupils only, on the contrary, it is studied by ail or nearly all, and 
has in practice been found to be a solvent whereby many boys and 
girls have found a first interest in, and power over, their mathe¬ 
matical work, Had the subject been treated on the traditional 
abstract line, with the usual crop of identities and equatioM, the 
experiment would undoubtedly have failed, for it would not have 
provided that link between number and space which appeals to the 
pupils in question. 

Reasons for Progress. In the ordinary work of the secondary 
school, then, the period under review has been one of^ quiet study 
and substantial progress as regards jnelhod« of timehirig. and ha# 
been signalized by three outstanding features: the spread of log¬ 
arithms, the spread of trigonometry, and the tacit refvwnl of 
teachers to limit the syllabus in algebra It might tumily be thought, 
and no doubt sometimes is thought, that these Ihrt-e features were 
due to ordinances imposed from above, aa, for example, by Ex¬ 
amining Bodies. Nothing could be further from the truth. As a 
matter of sheer history the fact is that logarithms and trigonometry 
found their way into many schools before they appeared in oxarn- 
mation syllabi, and only appeared in these syllabi at all Ixanuw 
schools told the Examining Bodies that they were doing the 
work and wished it to be represented in tlio Examination^^; nnrl 
had these schools desired a reduction of the algebra syllahu# 
there is no reason to think that they would have been loss entfr- 
prising in this respect. It may fairly be concluded, therefore, that 
during this period the teachers of mathematics have taken the fir#t 
steps towards becoming a corporate body with a mind of its own, a 
change of even more importance than the particular evonta which 
signalize it, and largely due, no doubt, to the efforta of the Mathe¬ 
matical Association and its branches. 

The Calculus. As to the future, the continued unrest m re¬ 
gards geometry has already been mentioned, but the phenomenon 
of most immediate significance concerns the caloulus. This subject 
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now stands where simple trigonometry stood fifteen years ago It is 
“in the air” for quite ordinary boys, and a small but increasing 
number of schools are actually attempting it with success, quite 
independently of any examination requirements, the work including 
differentiation and integration for rational algebraic expressions 
(or polynomials) at least. That history will repeat itself can hardly 
be doubted' the end must surely be—^years hence, perhaps—^that in 
some simple form these subjects will find a place in the First 
Examinations for all ordinary pupils In a very limited sense this 
has indeed already happened. In most of these Examinations there 
is a subject (taken by very few candidates) called “Additional 
Mathematics,” which by tradition consisted of further algebra, 
abstract trigonometry, and perhaps a little analytical geometry, 
by the act of the schools themselves, simple calculus now appears 
in substitution for, or as an alternative to, the bulk of this syllabus 

It is in calculus, if at all, that the formal algebra now taught 
will find its proper aim, as the few schools which now attempt the 
subject with ordinary boys have already found. In fact, it already 
seems likely that calculus will fuse with algebra in secondary 
schools, as it has in modern analysis; at least, that is what experi¬ 
ence in this country (small, of course, as yet) suggests as the 
outcome. 

IV. Development of Advancbp Woek 

Second Examination. Returning now to the secondary schools 
themselves, one more development must be mentioned In 1917, the 
Board of Education initiated a systematic encouragement of 
advanced work for more able pupils who remained at school for at 
least two years after the First Examination or Matriculation stage. 
Many schools had for a long time attempted such work, the pupils 
usually proceeding to a university, but for reasons usually financial 
in nature, many others could not do so, though equally willing and 
able for it. The encouragement has been effective, in mathematics 
as in most other subjects there is now a largely increased amount 
of this higher work. Normally two or three main subjects are taken, 
mathematics being continued most often, of couise, with physics 
or chemistry or both, and a corresponding Examination called the 
“Second Examination” has been set up. 

In mathematics, the conditions as regards the syllabus are still 
somewhat confused, as is perhaps only natural considering the short 
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lapse of time since higher work on this larger scale began. Schools 
had to begin by doing what they could, and often therefore took 
pure mathematics but no mechanics, a separation probably due to 
the. fact that many English universities regard pure and applied 
mathematics as two subjects and allow the former to be taken 
without the latter. Where the Second Examination conditions allow 
it—there are eight independent Examining Bodies, each having its 
own regulations—this condition has tended to persist, despite a pos¬ 
sibility of taking in combination, as one subject, lesser ainounfa of 
pure and of applied mathematics respectively. Such a combination 
would be easier if mechanics were a part of the normal minimum 
course in mathematics, but that is as yet rare; and so far as can 
now be judged the calculus is likely to piecede it. TJie syllabi for 
higher work are therefore likely to develop independently as teach¬ 
ing at this level matures. 

To describe the syllabi of this higher work m perhaps unneoea- 
aary. They represent, more or leas, what able pupils can achieve in 
two years when reading mathematics as one of two or three prin¬ 
cipal subjects to which they devote the bulk of their time and 
include, of course, substantial amounts of all the main liranches 
of mathematics. For this Report, the one fact of leading importanee 
is that there is now a large number of pupils rending in this way 
and undoubtedly with profit; it is yet too soon to ace tlie full result. 

V Last Development op Importance 

More Intensive Work for Gifted Students. One more de¬ 
velopment, small in size but important m nature, remains to be 
noticed, Pupils of outstanding mathematical ability—comparativcly 
rare, of course—are not well suited by a course in which mathe¬ 
matics IS treated as one of two or three subjects; they need and 
deserve a more intensive training. This has come to be recognized, 
and provision has been made to meet the need. There is no fear, 
therefore, that this outstanding ability will bo overlooked in the 
organization of higher education which has just been d(?seribed; 


Vi Summary 
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to the conditions in the state-aided schools must not be taken as 
suggesting that in other secondary schools, which include of course 
the public schools, there has been no corresponding progress. The 
exact opposite is the case; but the progress has been alike in the 
two cases and has been more easily described in the way chosen, 
since, as was said at the outset, it has been so largely conditioned 
and even prompted by the public organization of education as a 
whole. 

Central Schools. Until recent years, at the school stage little 
mathematics has been taught in this country outside the secondary 
schools, the term secondary connoting any school which normally 
keeps its pupils until they are 16 years of age at least There have 
been, however, a number of boys and girls in the public elementary 
schools—^which are state-supported and have no fee—who wore 
unable or unwilling to proceed to a secondary school but had, by 
law, to remain at school until 14 years of age at least More or less 
formally according to their number, many of them have received 
instruction in subjects such as French, mathematics, and science, 
in some of the larger areas they have been gathered into “Central 
Schools” for a course of three or four years ending at 15 years of 
age. 

There has thus emerged a new problem, that of providing from 
11 years of age for boys and girls who are not lacking in knowledge 
and capacity but who do not proceed to a secondary school, perhaps 
because they fail to gam admission, perhaps because their parents 
are Unwilling that they should stay at school until over 16 years 
of age to receive an education thought not to lead directly to good 
employment. It must not be thought that these children are neces¬ 
sarily less able than those who enter secondary schools, no doubt 
many of them are, but on the other hand, in large towns the parents 
of really able children not infrequently make this choice. 

Modem Schools. It is proposed to make provision for these 
cases by a new type of school for which the term “Modern School” 
has been suggested. Those in charge of these schools will be faced 
with the need of evolving a new curriculum, and here, for teachers 
of mathematics, is a new and pressing problem What can and 
should be taught to children m a course of three or four years end¬ 
ing at 15 years of age and followed by employment? 

Not unnaturally, many or most of those who have already faced 
this problem^ for example m the Central Schools, have resorted to 
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the obvious expedient of proceeding as far as possible on the lines 
customary in secondary schools But that must lead to intellectual 
failure, for the pupils and staff are handling a subject which is 
truncated, not complete. 

Effect of Advanced Work in Mathematics. The word “coni- 
plete” has here been used not vaguely, but m a very definite seii^c 
The growth of advanced work in secondary schools liaa already been 
described, but mention of one of the most important effects of this 
growth has deliberately been postponed The reaction on the work 
and teaching throughout the schools, not merely in the higher classes, 
has been very great. In mathematics at least, the teacher cannot 
be thoioughly effective unless he knows a great deal more uf the 
subject than is contained in the syllabus undei which lie is working; 
for example, an understanding of functionality and the ideas of 
the calculus are essential to a complete treatment of graphs, how¬ 
ever elementary tlie stage In most secondary schools, the inatlm- 
matical work is now controlled by teachers who are tliemsolvefi, 
with perhaps some of their colleagues, handling day by day ad¬ 
vanced work of various kinds The elementary leaching liii^ (hii'- 
been more fully informed, and to this is due much of the iniju'ove- 
ment in teaching which has already been described mathematically 
at least A secondary school not having tliia advanced work can no 
longer be regarded as complete, nor can its mathomatics be fully 
productive. 

Present Problems. A Central School or a Modern School can 
have no such stimulus and inspiration, for school life tcrmiimtOH 
too soon It is for mathematicians themselves to find a proper alter¬ 
native, which must almost inevitably lie m a clo.se linkage of the 
leading ideas and process of mathematics with matters arnsing in 
science, industry, commerce, and social life, There PceniB to bo no 
reason why boys and girls at this age should not acquire the power 
and habit of thinking mathematically on any occasion that may 
be appropriate, and some teachers are, indeed, con.scioua that this 
is the main need m Modern Schools and they arc attempting to 
meet it. The subject (or method) known as practical mathcmalicH, 
which thirty years ago did so much for touching in lliis country, is 
in mind in this connection; but for children of the age in (piestion 
systema tization and the introduction of a larger amount of Bpccific 
training would be regarded as necessary by many or numt of those 
who are concerned at first hand with the actual teaching. 
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Obviously, the problem is not easy of solution, if only because 
a fairly complete break with tradition is necessary. The present 
geneiation of tcachcis may, indeed, fail to find even the beginning 
of a proper solution, owing to the handicap of their traditions, but 
they are certainly conscious of the need, and the discussions and 
trials of the next few years are likely to make an interesting con¬ 
tribution to the history of mathematical education. 
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Organization of Education in France, As is well known, edu¬ 
cation in France is organized almost entirely on the lines of the 
official program of studies: on the one hand, public or state educa¬ 
tion absorbs the large majority of children and young people; on 
the other, the independent educational organizations are obliged 
to adapt themselves to the official curriculum m spirit, If not to 
the official time-tables, in order to prepare their pupils for oxanuna- 
tions and competitions which are the same for all candidal es of 
whatever origin and which are passed before siat(‘ examination 
boards 


Therefore an indication of the changes in the currieuliim, with 
the addition, if necessary, of certain tendencies expressed m jicriodi- 
oals or recent books, should, m my opinion, suffice to constitute a 
short survey of the evolution in the teaching of mathemalK“i in 
France during the last eighteen years. I shall begin by recalling 
briefly the mam branches of education in our country. 

Infant Schools. Instruction for children of from 2 to 0 years 
IS given in infant classes, or in "kindergarienH," cither pnlilie and 
free, or annexed to the secondaiy schools for girls (and, but more 
rarely, for boys), or private and paying. 

Elementary Education For children from 6 to U years of 
age, elementary education is divided into a preparatory course (one 
year), an elementary course (two years), and an intermediate 
course (two years). It is compulsory, and is free in the "public 
schools, of which there is at least one in each cmmimnc. For tliibc 
children not intending to continue their studios, these coursoh are 
completed by two years of higher courses preparing for the Cer¬ 
tificate of Elementary Studies (Certificat d’Etuden Primaim) tlie 
examination for which takes place in every district (canton), 

educftWn Education. For young boys and girls intermediate 
education comprises three mam branches; 

32 
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1, Technical education, from 11 to 15 ycais of age, com¬ 
prising one year of higher studies and three years of instruction in 
manual and intellectual subjects This is given in Schools of Prac¬ 
tical Commerce and Industry {EcoIgs prahguos de Commerce et 
dTndtnitnc}, and also in a certain number of Trade Schools (Ecoles 
de Met?ers) and National Technical Colleges {Ecoles nahonales 
Profesmnnellas) Such schools prepare for a certificate in practical 
commercial or industrial studies. 

2 Higher elementary education (Enseignement Pnmatre SupS- 
rieur) also comprises one year of higher studies and three years of 
general studies to which are added, whenever possible, a few hours 
of manual work per week. This instruction is given in the Higher 
Primary Schools, or in the Cours complementaires, and prepares 
for a Certificate of Higher Elementary Studies (Brevet d’Enseigne- 
ment Primaire Superieicr), with several optional subjects' agricul¬ 
ture, industry, liousekecpmg, mid the like, the “Brevet Smple“i 
the examinations take place m each county (department). 

3. Secondary scliool course of seven years (from the sixth to the 
first form, plus one class in philosophy or mathematics) m colleges 
and lycSes, preparing for the Baccalmrdat, an examination which 
is passed in two successive years before entering the University 
Other Phases of Intermediate Education Courses also exist 
for young boys and girls who arc occupied during the day and who 
cannot attend the schools mentioned above. These arc “Adult 
Courses'' and “Trade Classes.” The Adult Courses have no cletar- 
mined curricula and provide a continuation of the general instruc¬ 
tion m the elementary .school The Trade Classes, which the author¬ 
ities are trying to make compulsory, have much the same object m 
view as that of the Adult Courses, but they aim more distinctly 
at practical and technical preparation for a given piofessioii 

Courses for Completing Intermediate Education, Certain 
courses of instruction with a view to completing the intermediate 
education are offered as follows: 

1. Technical Instruction is continued in the Schools of Arts and 
Crafts (Eaolcs d’Arts et Metiers, seven national schools and similar 
independent establishments). Admission is by a difficult competitive 
examination, the instruction is partly theoretical, partly manual; 
and after three years’ attendance, the students graduate as engineers 
2 Higher Elementary Instruction is continued in the Training 
Colleges (Ecoles Normales Pnmaires, one to each county); admis- 
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2 The possibility of a brief theoretical teaching of the rules 
of multiplication and division. 

3 and 4 The study of decimal fractions along with that of 
ordinary fractions based on simultaneous or previous knowledge of 
the metric system. 

5 The solution of problems (typical problems, analytic meth¬ 
ods, trials, use of letters, etc ). 

6. Curriculum for geometry in the higher forms 

Technical Education. The programs have not been modified 
since 1909 and may be compared, in letter and spirit, to those of 
the higher elementary education of which I shall speak later Never¬ 
theless, there is a growing tendency, in all quarters, towards tech¬ 
nical instruction with a view to a trade and by means of that trade 
[La pedagogte de VEnseignement Technique, L Eyrollea, ed , 1927) 
Besides these programs there are the Instructions for 1909: “The 
object of algebraic calculus is to enable the student to understand 
and apply the formulas he will meet with in courses in mechanics, 
technology, and electricity, and, later, in the formularies " In so 
far as I can judge from the books in use, and certain classes and 
results that I have seen, there is still room for improvement m 
the closer linking up of theory and current practice, m order not 
to separate descriptive geometry from the drawings of machines, 
geometry from the workshop problems, algebra from commercial 
questions, mechanics from physics, or even from everyday expe¬ 
rience. But this effort is not beyond the capacity of the great 
majority of teachers. 

Higher Elementary Education. This branch was originally 
merely a continuation of elementary education and therefore com¬ 
prised only arithmetic, or what was called theoretical arithmetic, 
divisibility, prime numbers, and the theory of the working of opera¬ 
tions. The exercises consisted of problems of the first algebraic 
degree, to be solved arithmetically, that is, without the use of 
letters, as I have indicated above for the higher courses. As early 
as 1909 [Decret and Avrete of July 26) the curriculum comprised 
algebra (systems of equations of the first degree, numeral equa¬ 
tions of the second degree) and the study of plane and solid 
geometry limited to the essential definitions, to angular and metric 
relations, and to a few demonstrations of the formulas for areas and 
volumes But arithmetic maintained, of course, part of its former 
importance and the instructions indicated that “problems in arith- 
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metio, the educative influenee of which is not unimportant, shall 
occupy the chief place in the Higher Elementary Schools " This 
first indication was, as a matter of fact, corrected by a second one 
(which has not been unfailingly observed) that: '^questions of a 
purely speculative order must be done away with, and that there 
must be substituted for certain ‘absurd* problems on mixtures and 
alligation, exercises on the rations necessary for the feeding of 
cattle,’* and so on. The exercise of mental arithmetic was also 
devised as "excellent training towards suppleness and quickness of 
mind in dealing with mathematical questions *’ (I highly approve 
of mental arithmetic, but for other reasons) 

Release from Arithmetic Tradition. In 1920 another effort 
was made to release the curriculum from arithmetic tradition. It 
was clearly specified, as in elementary education, that the study 
of decimal numbers, based upon the use of the metric system, should 
precede that of general fractions. A handbook, the author of which, 
M Millet, formerly a teacher in the higher elementary schools is 
now agrdgd teacher in a lycee, furnishes a characteristic example 
of this method (Hachette, 1923). The method of abbreviated and 
symbolical notation is advised in the working out of questions, and 
the following is added to the Instructions of 1920, which are still 
in force: “From the beginning the student shall be encouraged to 
use the letter notation and be initiated to simple numerical algebra; 
the utility of this will have its influence on the study of questions 
which up until now have been worked out by arithmetic." (I may 
be permitted to express some doubt as to this subtle distinction 
between reasoning by algebra and by arithmetic.) Above all, the 
use of graphs is advised, and in the third year there is introduced 

tentatively the study of functions and i-. It is possible that 

x 

such studies, carried out m a sufficiently conciete and intuitive way, 
might precede, or at least elucidate the study of square root, equa¬ 
tions of the second degree, and inversely proportional quantities. 

Geometry Curriculum, The geometry curriculum has remained 
practically unchanged; it should not be separated from observation 
and practice, or from drawing and manual work. Unfortunately, no 
indications are given regarding exercises; the necessity of preparing 
their pupils for examinations has kept the teachers to the "specula¬ 
tive" problems, and has perhaps prevented the strict application of 
the Instructions. 
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Secondary Education, The programs for 1900j even with the 
modifications for 1905 and 1909, had drawn a marked distinction 
between the "literature classes” (6th to 3rd A, 1st and 2nd A 
and B) and the "science classes” (6th to 3rd B; Ist and 2nd 
C and D). The program for 1925 is characterized, among other 
things, by a program of mathematics and sciences common to all 
candidates for the first part of the baccalaureat The official instruc¬ 
tions take into account the difficulties of this organization; "Stu¬ 
dents of frequently varying standards will be for a period of six 
years under the same instruction For the teaching to be as fruitful 
as 13 hoped, it is indispensable that the classes remain as homo¬ 
geneous as possible. Such a condition is only possible if the great 
majority of students are interested therefore, the teaching must 
be understandable to that majority Simplicity and clearness are 
necessary,” This amalgam has found ardent opponents as well 
as ardent partisans, it was apparently proposed by those whose 
competence rested on no scientific foundation However that may 
be, the results of the experience will not clearly appear for several 
years to come, and it will not be until July, 1929, that the candi¬ 
dates to the various baccalaur^ats {first part) will come up for a 
common scientific test 

As to pedagogical details, the Instructions emphasize the neces¬ 
sity for work m common in the classroom, of an association between 
pupils and teacher for the working out (or, to use an accepted term, 
the "rediacovery”) of problems, they also emphasize the necessity 
for obtaining an "understanding” of mathematics, and of shorten¬ 
ing as much as possible the period of blind submission to imposed 
rules, thus facilitating an "awakening of the critical sense.” 

This would seem to be in opposition to the doctrine of technical 
and higher elementary education The opposition is perhaps greater 
in theory than in reality. The teachers of various grades are now 
passing in increasing numbers through the universities, the licence 
mathematique^ (certificate of differential and integral calculus, 
rational mechanics, general physics) is the degree which is most 
generally sought While striving to adapt themselves, all the more 


^TeachaiB in French aeaondftiy schools and collipea) are either agripia 

who arc selected scbolais who have passed a very dlillcult competitive examination 
known as the agrigation, or licenoiis who have obtained the lioanoe which corre¬ 
sponds to the degree of Master of Aits The examination for the agr6gation Is more 
severe than that for the degree of Doctor of Philosophy in the United States — 
Editor 
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successfully for their being more learned, to the special objects 
their pupils have in view, the teachers maintain and communicate 
to their classes the clear logical spirit, the desire for proof, and 
even that slight skepticism which is typical of French mathemati¬ 
cians. In all grades of teaching, demonstration is the rule, hard and 
fast truths, unexplained formulas are nearly always forbidden; 
exceptions are studied with as much interest as general oases. 

The Class of Mathematics, which is parallel to the Class of 
Philosophy, and brings secondary studies to an end, is still on the 
lines of the old curriculum, although trigonometry and descriptive 
geometry have been added, having been eliminated from the pre¬ 
ceding class; dynamics alone has been done away with 

Supplementary Education. There is a tendency to raise the 
level of mathematical studies in the entrance examinations and in 
the curricula of the schools of arts and crafts. In the training col¬ 
leges {Ecoles Normales Pninatres), the Airete of 1920 demands 
above all the development of mathematical knowledge acquired m 
the higher elementary schools Its interpretation vanes greatly in 
different districts, however, especially for the third year, in which 
surveying, cosmography, and descriptive geometry are not officially 
recognized. 

In the Class of Special Mathematics and in the certificates of 
general mathematics of the various universities, analysis (deriva¬ 
tives, integrals, senes, differential equations, equations in real vari¬ 
ables) has been developed at the expense of pure algebra (theory 
of equations) and especially of analytic geometry and modern 
geometry Vectorial calculus has been introduced tentatively into 
the official curriculum, but certain recent books and a general tend¬ 
ency of thought will doubtless bring about their more common use 

University Education. Candidates for the Licence are always 
at liberty to prepare for the separate Certificats d’Etudes Supe- 
neures of differential and integral calculus, the curriculum including 
the theory of analytic functions and differential equations, of 
rational mechanics, kinetics and dynamics of solids and systems of 
solids; and of general physics To these the students may add, if 
they wish, special certificates in advanced analysis, advanced geom¬ 
etry, applied mechanics, astronomy, mathematical astronomy 
{m6canique celeste), and so on, the curriculum and teaching of 
which vary with the different prof^sors and lecturers, 

I can see no important modification here, any more than in the 
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doctorate, which remains a degree of a high order given for per¬ 
sonal work of value 

I have already pointed out that the preparation of teachers of 
mathematics m practical schools, higher elementary schools, and 
in colleges (secondary schools in small towns) tends to become 
uniform through the Licence, which is, be it said, more strictly 
regulated than in the past, specified certificates being required But 
there are still special teachers’ certificates for teaching in the prac¬ 
tical schools on the one hand, and in the higher elementary schools 
on the other. Lastly, the supply of lycie teachers (though their 
teaching is the same as that of teachers in colleges) is assured 
amongst licenaes by the difficult competitive examination of the 
agrigation, where the percentage of “passes” is only 25 per cent 
In this connection the increasingly higher level of the agregation 
for women is noteworthy, this now consists of three papcis—in 
elementary mathematics, in algebra and analysis, and in geometry 
and mechanics Nevertheless, it is hardly possible as yet to foresee 
the complete assimilation of this examination with that for men. 
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Important Changes. A knowledge of the changes in the struc¬ 
ture of the German school system since the time of the IMUK^ 
report is a necessary prerequisite to an understanding of the present 
condition of the teaching of mathematics. Discussions regarding 
the school curriculum which had begun before the close of the 
World War and which led to stormy controversies during the Revo¬ 
lution, reached a more peaceful stage after a RmhsschulJconferenz 
in 1920. At this educational parliament, with its more than six 
hundred members, certain fundamental principles were agreed upon. 
The discussions centered about the questions of the training of 
teachers, the organization of the schools, and the method of instruc¬ 
tion called the Arbeitsmterrichts * The national government took 
the initiative in legislation by founding a four-year Grundschule 
which was to be compulsory for all children, but the further regu¬ 
lation of education was soon surrendered to the states We shall 
have time to describe only the situation m the greatest of the states, 
1 e, in Prussia, and to note a few variations from it, 

General Structure. The following diagram indicates the general 
structure of the Prussian school system' 
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‘The InfeniuUonale Mathmatische UnterriofiiB-KommfeHoUj Known ns tlip 
IMUK, is tbe German name for tbe International OotMnission on the Teuehlng oj 
Mathematics wbose work terminated la 1922 wltb the publication of Its last report 
under Professor Eebr of Geneva —Editor 

‘‘The Arheitsunterrichts Is explained and diflcUBsed on page 45—^Editor 
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The Grundschule All children are required to attend the 
Orundschule, which has a four-year course. Following this, the 
pupils may enter a four-year Volksschule, which is intimately con¬ 
nected with the Orundschule in its administration, or they may 
attend a six-year MittelschuU, or lastly, they may go to a 
grundstandige Ilohere Schule, which has a nine-year course. The 
Mittehchule prepares for all sorts of vocations; it reqiiiies one for¬ 
eign language, offers nearly as much mathematics as the first six 
classes of the Hohere Schule, and sometimes allows the better pupils 
the opportunity of transfer to them. The higher schools prepare for 
the examination which is required for entrance to the universities, 
the technical schools and the other advanced institutions. Counting 
from the beginning of the Grundschule, this course is thirteen years 

long ' !1 ‘\^\\\ 

The Aufbauschule, Gifted students in the Volksschule may be 
able to reach this same goal in a six-year course m the so-called 
Aufbauschule taken after their seventh school year. 

The Mittelschule. The Mittehchule is found only in Prussia 
and in a few cities in north Germany, and Aufbauschulen have 
not yet been established in certain of the south German states, as 
for example, in Bavaria 

Types Before the War, Before the War, there were three types 
of secondary schools in Germany (1) Gymnasten, with Latin, 
Greek, and one modern foreign language, (2) Realgymnasien, with 
Latin and two modern foreign languages, (3) Oberrealschulen, with 
two modern foreign languages. 

Variants of these were found in the Reformgymnasium and 
Reformrealgymnasium, in which that purpose was the same as that 
of the Gymnasium and the Realgymnasium but in which Latin was 
replaced by a modern foreign language as the first foreign tongue 
to be studied Shortly after the War, a fourth type of school was 
organiaed in Prussia and in a few other states. This was the German 
Oherschule It resembled the Oberrealschule, but differed from it 
in subordinating the second foreign language to German and history 
rather than to mathematics and science The six-yeai Aufbauschule 
corresponds to the German Oherschule but not to the Gymnasium 
and the Realgymnasium Coeducation does not exist in Germany 
With some slight variants, secondary schools for giila follow the 
same form types as those for boys, but girls’ schools corresponding 
to the Gymnasien are rare. 
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Training of Secondary Teachers. The training of teachers for 
the secondary schools continues as before; an examination (Reife- 
priifung), at least four years' study at a university (for the 
mathematician this may be at a technical school), a state examina¬ 
tion, one or two years of practical, general pedagogy and methods 
of teaching in a normal school (Seminar) usually attached to a 
secondary school, and lastly an examination in pedagogy. The 
preparation is adjusted according to supply and demand In former 
times, teachers of the Volksschule and Mittelschule completed the 
Volksschule and then attended a normal school for six years These 
normal schools have now been given up in Prussia and in a few 
other states, but they are still to be found in Bavaria. Prospective 
teachers of the Volksschule are now required to pass the Retje- 
prufung and to take two years of training in a Padagogischen 
Akademie, of which Prussia has four, or in Instituten, as in Saxony; 
or in the university itself, as in Thuringia and in Hesse. 

II The CuHnictTLuM in Mathematicb 

Unified Sketch Impossible. Since the determination of the 
curricula la the business of the individual states, it is impossible 
to give any unified sketch of the work in mathematics The variety 
is too great, particularly if one considers the ihinor differences in 
schools of the same type An additional difficulty lies in the fact 
that instead of having a detailed plan of study which shall be 
obligatory in all schools, Prussia has recently adopted the scheme 
of issuing a standard RichtUnien upon which the individual insti¬ 
tutions are to base them own plan of work. The differences in the 
work in mathematics between schools, however, are not so large as 
to prevent the discussion of certain general objectives Eor example, 
the time devoted to the subject varies from three to six hours a 
week, these hours being of 45 minutes each, the total number in a 
week ranging from 30 to 36 

Contents. The purpose of the work in mathematics in the 
Grundschule is the verbal and written mastery of the four funda¬ 
mental operations with whole numbers 

In the VolksschuUf fractions are studied together with their 
applications to practical problems based on the mathematics of 
the home, the factory, and the state (for example, the Rule of Throe 
and percentage) The most important concepts of both plane and 
solid geometry are studied and those useful in daily life and in the 
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simplest industries are represented clearly and an opportunity is 
given for measuring areas and volumes, and for drawing ground 
plans and elevations 

The Mittelschule generally offers the same work in mathe¬ 
matics as that given in the first six classes of the higher schools. 
The higher schools are divided on the 3-3-3 plan: the Unterstufe, 
the Mittelstufe, and the Oberstufe. In the first of these divisions, 
the work in anthraetic is planned to show the uses of the funda¬ 
mental operations with whole numbers and fractions as they occur 
m civil and in mercantile affairs In the Mittelstufe, the operations 
of raising to powers, finding roots, and finding logarithms are 
developed in connection with numerical work in the study of equa¬ 
tions of the first and second degree, where at the present time, the 
ideas of functional dependence and graphic representation play 
leading roles, In the last three years of the course, the number con¬ 
cept is extended to include complex numbers and sometimes also 
De Moivre’a Theorem, and the study of arithmetic and geometric 
progressions is taken up in connection with the reckoning of intoi- 
est, annuities, and sometimes also with insurance Combinations 
and probability are given much less attention than was formerly 
the case. The idea of functional dependence is strongly emphasized 
and it IS studied by the methods of the calculus. In the Realschulef^ 
the differential calculus (rational integral functions and trigono¬ 
metric functions) is introduced in the third year from the last, 
because of its value in the study of mechanics. Sometimes the 
integral calculus is taught at this time also. The study of equations 
consists entirely of the investigation of the zero value of integral 
functions, and solutions by Cardan’s Method are being replaced to 
an increasing extent by methods of approximation such as the Rule 
of False and Newton’s Method This is followed by the discussion 
of rational integral, rational fractional, and algebraic functions, 
and the most important transcendental functions (trigonometric, 
cyolometnc, exponential, and logarithmic) In the integral calculus, 
attention is concentrated on the simplest integrations, although in 
the Oberrealschule in southern Germany this work is carried con¬ 
siderably farther. In the Realschule, the simplest power scries are 
studied as being the most useful method for the numerical mastery 
of algebraic and transcendental functions 

The elements of plane and solid geometry and of plane tngo- 

• The modem school as distinguished from the classical one.—Editor. 
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nometry have already been studied in the Mittelstufe In the 
Oherstufe, spherical trigonometry is introduced together with its 
simplest applications to geodesy and astronomy Plane analytic 
geometry is studied also, but solid analytic geometry is seldom 
offered In the Oberrealschule the synthetic geometry of conic sec¬ 
tions includes the methods of Apollonius (properties of the focus, 
Dandelian spheres) and Desargues (methods of perspective, Pas¬ 
cal’s Theorem). From the Mittelstufe on, map-mahmg and the 
representation of solids both in orthogonal projection and m central 
perspective form a part of the instruction in geometry, 

III. Genehal Comment on Methods of Instruction 

Various Plans, The plans of study in the German schools have 
always laid great stress on the making of “methodical notes” and 
the Pmssian Richtlimen of 1925 considers these as being of prime 
importance. The present slogan is Arbeitsunterricht. This term is 
differently interpreted. The essence of the matter is that the pupil 
shall make the subject matter his own by his own independent 
work Thus, the idea includes intellectual creativeness Some would 
add spontaneity also In accordance with these ideas, the teacher 
is forbidden to use a dogmatic exposition of his subject, and the 
question and answer method is being thrust into the background 
since it depends on strongly suggestive guidance on the part of 
the teacher. The more common form of instruction is an interchange 
of discussion between pupils and teacher. Fanatics urge discussion 
on the part of the pupils with the teacher almost entirely excluded 
Teachers of mathematics are in violent disagreement in the argu¬ 
ments for and against this Arbeitsuntenicht. They are expected to 
conform to it, but there are marked differences in its applications 

Problem Solving. The requirement that the pupil be intellec¬ 
tually independent results m a considerably increased emphasis on 
problem solving in mathematics In former times, the collections 
of problems were limited to traditional matenals such as numerical 
equations and problems involving equations. In geometry, they 
were constructions Now emphasis is laid on examples which develop 
the subject matter and which teach its applications. Great progress 
IS to be noted in the variety of examples It is of course necessary 
that such a method should pay the greatest attention to the mental 
development of the pupils. Consequently, the student progresses 
from visual work and the more or less empirical handling of mate- 
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nal aa in drawings and models to methods that are preeminently 
logical and deductive In short, the material must be as real as 
possible in its applications, it must not use artificial settings for 
its problems but must take them from tho usual surioundinga of 
students of the age concerned 

Correlation* An important and constantly icitcrated purpose 
of the Richtlimen is connected with cancentration The strain of a 
variety of studies pulling the student in many directions must be 
lessened by correlations between these subjects whenever possible 
Not only shall mathematical problems borrow their material from 
physics, from geodesy, and the like, but a connection must also be 
made between such different subjects as mathematics and languages. 
In the Oymmsium, excerpts from Euclid and Archmiodes, for ex¬ 
ample, are to be used as sources; m the Rclaymnasium Descaides is 
a possibility, Instruction in the mother tongue should give attention 
to mathematical works, and in return classes in mathematics must 
pay due heed to expression in German. 

Cultural Values. The Richtlinien lays particular emphasis on 
tho stressing of cultural values. In the case of mathematics, this 
implies greater attention to historical development and also a con¬ 
sideration of the relation of mathematics to philosophy Not only 
can logic and the general philosophic studies be utilized to this end, 
but also psychology and, in the investigation of the fundamentals 
of mathematics, the theory of knowledge. The strong emphasis laid 
on the history of mathematics is a tendency in the same direction 
Here, the mere citation of names and dates is not sufficient, but 
the history of a problem is investigated and traced to its source 
wherever possible. 

Elective Courses. The question may be raised as to how the 
limited hours of study can permit the attainment of such wide¬ 
spread aims. The general intention of this report is that a limited 
number of problems be considered in great detail, enough topics 
being omitted to make this possible Such a procedure would be 
difficult in mathematics where one must lay a foundation for all 
the work which is to follow. Another solution has been offered, 
however Several decades ago, a movement began which permitted 
the students in the upper classes to choose between several alter¬ 
natives in their studies. This method as it is used in Lubeck makes 
only about two-thirds of the weekly hours compulsory for all 
students, the rest of the time being given to electives, The group 
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system is in use in Saxony Here the pupils of the Oberstufe are 
divided into two sections the language-history group and the 
mathematics-science group Even before the appearance of the 
Richtlinien, parts of the work were elective in Prussia. The 
Bzchthnien itself provided that from six to twelve hours a week 
be set aside for free work groups, the time varying according to the 
size of the institution. Choice of these work groups is mado every 
half-year. Naturally, the students who are particularly interested 
in mathematics choose this subject if group work m mathematics 
is provided Thus, much of the work that was mentioned above 
as desirable may be handled here, and in addition the work groups 
may treat various other topics of mathematical importance Among 
these may be mentioned nomography, mathematical statistics, 
mathematics in relation to art, mathematical fallacies, and mathe¬ 
matical recreations 

IV. A Few Special Problems oe the Teaching op Mathematics 

Illustrative Examples Since it is impossible to give a full dis¬ 
cussion of the individual problems that are met in the various parts 
of the work in mathematics, a few examples must serve here. 

Arithmetic. In the work in arithmetic m the lower classes, 
preparation is made as soon as is possible for the later use of literal 
symbols m reckoning, as, for example, in general arithmetic prob¬ 
lems (commutative law of addition and multiplication, fractions 
and per cent). On the other hand, the later instruction in arithmetic 
carries the drill in numerical calculation into the highest class 
Abridged reckoning is used on all possible occasions An appearance 
of accuracy out of all proportion to the result is taboo Four-place 
logarithms are used. The slide rule is used throughout, being espe¬ 
cially essential for practical instruction in physics Hankel’s per¬ 
manency of mathematical laws is constantly followed in the de¬ 
velopment of the idea of number and only in the highest classes 
or in the mathematical work groups is there any use made of the 
simplest concepts of the Mcngenlehre The use of Dedckind’s "cuts” 
is also very infrequent and it is limited to the upper classes On 
the other hand, more and more people are urging an earlier prepara¬ 
tion for the idea of a series and of a limit as in square root, n, 
and geometric progressions 

The Function Concept. The function concept and graphic 
representation are used from the very beginning The work in 
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arithmetic provides geometric illustrations and a few general prop¬ 
erties of functions are worked out on the basis of empirical func¬ 
tions. The study of proportions is based on the work with the linear 
function y~ax. Rational integral functions, rational fractional 
functions, and simple algebraic functions are discussed, and among 
the transcendental functions, the logarithmic, cyclomctnc, exponen¬ 
tial, and logarithmic functions are treated numerically and graphic¬ 
ally. 

The Calculus. In recent years, mathematicians both of the 
universities and of the secondary schools have taken part in dis¬ 
cussions in regard to the teaching of the calculus. A considerable 
accuracy in introductory analysis is gained if one begins with the 
consideration of functions, treating them from the point of view of 
geometry and of physics. Informal discussions are utilized where 
the rigorous treatment is beyond the capacity of the upper classes, 
as for instance in the differentiation of a power series and in the 
development of the Restgheddiskmsion, This expedient is not a new 
one for it was formerly the regular custom to use the fundamental 
principles of algebra in high school clasBos without explanation 

Complex Variable, A novel feature of the Prussian Richthmm 
lies in the suggested use of the functions of a complex variable 
Where this suggestion is followed, it is sufficient to consider the 
linear integral and the linear fractional functions of a complex 
variable (incidentally introducing the concept of Riemann's sur¬ 
faces) This opportunity is utilized to give an outlook into the realm 
of the simplest transformations. Other teachers give the concept of 
transformations by means of Klein’s Erlanger program, omitting 
the complex variable 

Propaedeutic Methods The propEedeutic introduction to ge¬ 
ometry has already proved its value and accordingly it has been 
retained. Practical mensuration is utilized to lay a foundation for 
the determination of capacities and volumes. In the guise of field 
surveying, it accompanies the study of areas and similarity. And 
in the measurement of heights and surfaces, it is used in trigonometry 
and in analytic geometry. Spherical trigonometry is taught every¬ 
where, although in the Gymnasium it is limited to the simplest 
theorems needed for the mathematical study of the earth and the 
heavens,—a study which the student may make with a theodolite 

Measurements. The measurements of plane surfaces and of 
volumes are combined under the heading of proportions in some- 
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what the &ame way as the computation of volumes has previously 
been combined with the study of similarity. 

Fusion. The "fusion” of subject matter is also aided by the 
graphic representation of solids. Even in the Mittelstufe, the Prus¬ 
sian Bichtlimen suggests that simple solids be studied according 
to the Eintafel method discovered by Scheffer, a teacher of math¬ 
ematics in Technischa Hochschule. By his method, the numeri¬ 
cal values of dimensions are represented by lines placed side by 
side The course continues to orthogonal and oblique projection and 
to the making of ground plana and elevations. So far as possible 
this IS accompanied by central perspective and map-making. In 
the applications of spherical trigonometry to mathematical astron¬ 
omy, it IS now customary to use the methods of constructive 
geometry in parallel with the methods of pure computation. 

Use of Geometric Methods. The use of geometric methods has 
a valuable application to the study of conic sections in the Real'- 
sohule at least The connection between planimetnc and stereo¬ 
metric definitions of conics given in the concepts of Apollonius and 
the union of the two concepts in work with the Dandclian spheres, 
permits the old Euclidean methods of deductive reasomng to prove 
their value m the study of the properties of the focus. The contribu¬ 
tions of Desargues are of use here also and a connection is made 
with descriptive geometry as well. In exceptional cases, analytic 
geometry is used to give a third and novel method of treatment. 
The study of conics through the method of projections has prac¬ 
tically disappeared from the secondaiy schools, although it formerly 
had the support of a few enthusiasts among German teachers of 
mathematics 

Scope. The outsider may perhaps be surprised at the scope of 
the curriculum in mathematics. But he should realize that this 
course should not be compared with that of the ordinary high school 
but that it practically includes the first two years of the traditional 
college course as well. Furthermore, not all of this subject matter 
13 compulsory In one place one topic is omitted, in another, some¬ 
thing different. In schools of the Qymnasial type more is omitted 
in schools of the Real type, less. In addition to this, the tendency 
to bring the individual parts of mathematics out of their former 
isolation and to force them into a single whole gives each part the 
support of the rest—a thing that does not follow when these topics 
are treated either in parallel or in successive courses. 
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Result o£ Klein’s Influence Let me add one point in conclu¬ 
sion: The present condition of the teaching of mathematics in 
Germany is a direct outcome of the leform begun under the leader¬ 
ship of Felix Klein in 1905 undei the name of the Meraner 
Vorschlagen. The German subcommittee of the IMUK provided 
the necessary impetus. The levision of this curriculum, begun in 
1917 at the request of the Prussian Minister of Education and 
published in 1922, summarized the reforms proposed in the inter¬ 
vening years. The Prussian Richthnien and the syllabi of the other 
German states have been based on the recommendations of this 
plan and with a few additions they have been made generally 
compulsory 


V, Bibliography 

Selected References. I am obliged to confine this bibliography 
to but few works The periodicals devoted to the mathematics of 
the secoudaiy schools are: 

Zeitschnft jw den mathemaiischen und nalurunesenschaJLlichen UnLerricht, 
printed by B. G Teubner, Leipzig, and edited by H. Schottea, W Lietz- 
mann, and W. Hillera. 

Vnlemchtsblatter /nr Malhemaltk und Nattirimsemcliafien, printed by 0 
Salle, Berlin, and edited by G, Wolfif 

The literature dealing with the organization of the curriculum 
in mathematics, the course of study, and the methods of instruction 
includes: 

W Libtzmann, Melhodtk des mathematischen Unlemchls, Vol. I, second edi¬ 
tion 1926. Quelle and Meyer, Leipzig 

The following articles also give a brief survey: 

W Libtzmann, "New Types of Schools m Germany and Their Curricula in 
Mathematics,” Mathematics Teacher, XVII (1924), pp, 14811 
F Malbch, “The Teaching of Mathematics m Germany Since the War,” 
Mathematics Teacher, XX (1927), pp 355 £f. 

Mathematical subject matter and its method of presentation 
will be found m: 

W Libtzmann, Methodik des mathematischen Untemchts, Vol. II, 1923, and 
Vol III, 1924. Quelle and Meyer, Leipzig 

From the long array of works on the modern curriculum m 
mathematics, many of which are in several volumes and which 
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often are in several editions for the different types of schools, but 
which deal with the entire course of the secondary schools, I will 
name: 


Lieitzmann 

Gottinq-Behuendbbn-Hamauk 

Schulkb-Drebtz 

IIehniuch Mulleb 

MANNHEIMEH-ZEISBEaUl 

Zacharies-Ebnbr 

Malsch 

Rbidt-W 0EFF-KeB3T 


Teubner 

Teubner 

Teubner 

Teubner 

Diesteiwog 

Diesteiweg 

Quelle and Meyer 

Grote 


Leipzig 

Leipzig 

Leipzig 

Leipzig 

Frankfort am Mam 
Frankfort am Mam 
Leipzig 
Berlin 


In conclusion, I shall cite a few publications dealing with par¬ 
ticular problems of instruction. Separate topics, some giving the 
historical point of view and others emphasizing content, are dis¬ 
cussed in the little volumes of the Mathematisch-physihahschen 
Biblwthek These books, about seventy in number, are very popular 
in the schools. They are edited by W Lietzmann and A. Witting 
and are published by Teubner (Leipzig). Another series is the new 
Mathematisch-naturwissenschafthch-techmschen Bucherei Sixteen 
volumes of this have appeared to date. The editors are G Wolff 
and E. Wasserloos The publisher is Salle in Berlin. 

For the enricliment of mathematical instruction offered by 
philosophy, I list: 

W. Lietzmann, ErkenntnislehTe m mathematischen Vnierncht der Oberklas- 
sen Mundus-Verlag, Charlottenbuig, 1921 
W Lietzmann, Aujbau und Gtundlage der Math&matik Teubner, Leipzig, 
1927 


The many volumes of the two collections mentioned above are 
useful for their historical content and recently published textbooks 
include historical notes and introduce problems of varied types 
taken from the original sources In this connection, see also; 

W Lietzmann, Ueberhch uber die Oeschichte der Elementarmathemahk, 2n.d 
edition Teubner, Leipzig, 1928 

For the teacher’s use, the best help is the second edition of the 
seven volume Geschichte der Elementai'mathematik by J. Tropfke 
(Vereinigung wissenachaftlicher Verleger, Berlin, 1921). 

1 shall name but two special monographs The most useful work 
for the study of Evntafel projection IS' 
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G SCHEFFE1H9 AND W, Krajier, LeUfoden der (krsldlmden und rhumhchen 
Geomeirie, Vol 1,1924; Vol II, 1925. Quelle aad Meyer, Leipzig See also 
the volumes by Balser and Kramer m the Mathmatwk^physikalischan 
Bibliothek 

For technical applications, scg: 

M Hauptmann, Techmohc Aujgaben sur Maihemahk, Teuhner, Leipzig 

See also Rothe’s volume m the Matheniatmh-^phy^kaksckn 
Bibliothek, 



HOLLAND 


By DR D J E SCHREK 
VtreeH 

’Introduction There are reasons that make a survey of 
the changes and trends in the teaching of mathematics since 1910 
desirable The report, issued in 1911 by the Dutch Branch of the 
International Commission,^ is now quite out of date, and so are 
more or less of the communications about Holland in various later 
American reports ^ The latest article on this subject is, as far as I 
know, a contribution by the author of this paper to the Mathematics 
Teacher,^ which the reader may consult for further information. A 
list of current Dutch mathematical textbooks will be found in the 
first part of Dr. Lietzmann^s well-known work on the teaching of 
mathematics.^ 


I, Education in Geneeal 
IN Holland 

Dutch Organization of Education. First of all it is neces¬ 
sary to make some introductory remarks on the Dutch organization 
of education in general. Elementary instruction is given to children 
of about 6 to 12 years of age, the schools including six or seven 
forms These are the so-called Lagere Scholen (lower schools), the 
work being compulsory Sometimes an elementary school is con¬ 
nected with three oi four additional forms, supplying Meer mtge- 
breid lager onderwijs (M.UL.O.), le, more advanced instruction, 
including mathematics and foreign languages, but in such a case 


^Rappoft sur VMnB&lffnenent matMmatiqw dans las PavB-BaSj puVlU par Ja 
Sous-OomnUsHoti naUonala de la- OomniMon IntartiaUonale do VEnsclgnement 
MathimaUiue Dcllt, Waltmar, 1011 (101 dp ) 

g, J C Bi'own OunUuIa U MathmaMos (D S. Bureau of Education, BuL 
letln, 1914, No 45) and E, C ArcMbaW The Training oj Teaohere of Mathematici 
(U g Bureau of Education, Bulletin, iOlT, No 27) 

"D J. E ScliiGk "Tbe Teaclilng of Secondary Matberaatica In Holland," 
Mathematics Teaoim, Vol XIX, 1926, pp, 32B-42 

*W. Lletzmann Methodih des matJwmatisetien VntorricMSj Vol 11, pt. 1, pp, 
834-39 Leipzig, Quelle and Meyer, 1926 
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the school IS still considered as elcmontary This advanced work is 
not compulsory 

The secondary schools are tlie Oymnasiim (wuth a six-year 
course, the ages of the pupils ranging from 12 to 17, 18, or 19) and 
the Hoog&re Burgher Schole (Higher Burgher School), usually 
denoted as H B S In the former the classical languages (both 
Latin and Green) predominate, whereas the latter is nonclassical. 
A school like the German Redgyvinaaiuni with Latin but without 
Greek does not exist as yet in Holland 

In the first four years (forms) of the Gymnoitinm the instruction 
is the same for all pupils, but the fifth and sixth forms are divided 
into two sections, A and B. In these sections many lessons are given 
in common, but while in section A the classical studies predominate 
the pupils in section B apply themselves especially to mathematics 
and science The H B S has usually a five-year course, although 
some have only the first throe classes. In all these schools mathe¬ 
matics and the sciences aic emphasized. While the Gymnnuiuni is 
primarily a preparatory school for the universities, the HB,S 
aims rather to supply an all-round education, and to prepare for 
the higher technical and medical schools, and for various other 
special lines of work. As a rule the schools in Holland, secondary 
as well as elementary, are coeducational; that is, the schools for 
boys are open to girls; but there are also schools for girls only In 
Holland there are also many other secondary schools known as 
lyceums (lycea) 

A lyceum is not, as in Germany, a scliool for girls; it is only 
a combination of a H.B S and a Gymna&vmn. The first two ycais 
are the same for all pupils, a bifurcation taking place at the begin¬ 
ning of the third school yeai As a change in the distribution of 
the lessons over the different years is permitted by law, this combi¬ 
nation IS possible It IS evident, therefore, that the Dutch lyceums 
are comparable with the Befoim-Anstalten in Germany It should 
also be understood that the lyceum is not required by law; at present 
such a school is merely permitted, although it is probable that 
before long the legality of the lyceum will be established. 

Holland has three state universities (at Leyden, Utrecht, and 
Groningen), one municipal university (in Amsterdam) and two 
denominational universities (one protestant in Amsterdam and one 
catholic at Nimeguen) As a rule a university has five faculties 
(departments); theology, law, philology, medicine, and mathe- 



HOLLAND 


55 


matics-science Besides these five, some universities have a sixth 
department (veterinary surgery in Utrecht, and commercial studies 
in the municipal university of Amsterdam), while in others (the 
two denominational ones) there are no medical and scientific de¬ 
partments In addition to the universities there are four academies 
—a technical one at Delft, a commercial one at Rotterdam, an agri¬ 
cultural one at Wageningen, and a recently founded catholic com¬ 
mercial academy at Tilburg 

II Development op Mathematical Teaching in Holland 

Since 1910 

Various Phases of Report. Pioceeding to the proper subject 
of this report, this discussion will consider; (1) the mathematical 
teaching in elementary education, (2) the mathematical work in 
secondary schools, (3) certain special topics and methods, and (4) 
mathematics in the universities and academies 

Elementary Education. As to the teaching of mathematics 
(arithmetic) in elementaiy schools there have been no important 
changes Both subject matter and methods are still the same as they 
were about the year 1910, and this is also true for the more ad¬ 
vanced (M U.L 0) instruction, which includes geometry and 
algebra, apart from a slight change in the final examination, 
Secondary Education. Of much more importance are the 
changes that have taken place in secondary mathematics, especially 
in that of the Gymnasium, the pupils being from 12 to 17, 18, or 19 
years of age Up to 1919 the subject matter was prescribed for these 
schools m the Royal Decree of June 21,1887, in a new Royal Decree 
of June 7, 1919, however, changes of relatively great consequence 
took place. For a clearer understanding of these changes the stand¬ 
ard courses of 1887 and 1919 are here arranged m parallel columns: 


OLD COURSE 

Arithmetic and algebra in the first 
four forms The elementary opera¬ 
tions with integral and fractional 
numbers and algebraic expressions, 
divisibility of numbers, the metric 
system, proportions, linear equations 
with one unknown, simultaneous 
linear equations, surds, fractional and 
negative exponents, m the fifth and 
sixth forms, quadratics and recapifcu- 


PRESENT COURSE 

Arithmetic and algebra m the first 
four forms. The elementary opera¬ 
tions with integral and fractional 
numbers and algebraic expressions, 
divisibility of numbers, proportions, 
linear equations with one unknown, 
simultaneous linear equations, surds, 
fractional and negative exponents, 
easy quadratics, aompultng mih loga¬ 
rithms, graphs, in the fifth and sixth 
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OLD COURSE (continued) 
lation of surds, fractional and noga- 
tive exponents 

Geometry in the first four forms, 
plane geometry In addition to the 
above, in the fifth form and in the 
sixth form of the B section three 
lessons a week are required in nnth" 
metic senes, logarithms, in determi¬ 
nate linear equations, plane and 
spheiical trigonometry, elements of 
the thcoiy of coordinates in a plane, 
recapitulation and application to 
problems, 


piiESENT coiinsB (continued) 
forms, more detailed treatment oj 
qmdralicij, recapitulation oj algebra 
Geometry m the first four forms, 
plane geometry, fird elements of 
trigommelry with application to the 
nghl triangle; in the fifth and sixth 
forma solid geomctiy and a recapitu¬ 
lation of plane geometry In addition 
to the above, m the fifth and sixth 
forms of the B section lessons are 
required in arithmetic and geometric 
senes, logarithms, plane trigonometry^ 
plane analylia geometry including 
conic sections, elements of the cal¬ 
culus, recapitulation and application 
to problems 


It must be said, hotvever, that some teachers go much farther 
(particularly in the B section) than is required here, their work 
including an introduction to the binomial theorem, the solution of 
cubic equations, and Gauss’s geometric representation of complex 
numbers in relation to Dc Moivre'a theoicin. and the solution of 
binomial equations. 

In the case of the H.B S., the statement is different. Strange 
as it may seem, the subject matter for these schools was not legally 
decreed at all, it was only custom and the final examination require¬ 
ments that determined what should be taught. The Royal Decree of 
June 16, 1920, gave the first official directions in this respect, as 
follows: 

Form 1 

Arithmetic. Pioperties of elementary operations Divisibility, highest com¬ 
mon factor and lowest common multiple, common and decimal fractions, prob¬ 
lems, proportions 

Algebra ‘ Elementary opeiations with integral algebraic expressions Special 
products and quotients, faotoiing, linear equations with one unknown 

Geometry Elements up to proportionality of segmcnla of lines 

Form II 

Anthmelio Propoitions continued, square root, elemontaiy notions on 
approximations 

Algebra' Easy cases of H.C.F and LCM, fiactions, linear equations con¬ 
tinued, the same with raoic uiiknownis, surds (only those ieductions that are 
applied m geometiy) 

Oeometry Elements continued up to and including the cucle 
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Form III 

AnthmeiiD and Algebra Fractional and negative exponents, logarithms, 
seiies, compound mteiest, quadiatics, and related equations of a higher degree 
with one or more unknowns, giaphs 

Trigonometry Functions with applications involving the cases of a single 
angle 

Geometry' Elements following the circle, plane geometiy being completed, 
Foem IV 

Algebra Logarithmic and exponential equations, recapitulation 

Tngonomeiry continued 

Geometry Solid geometiy up to solids of revolution Introduction to 
descriptive geometry 
Form V 

Algebra. Recapitulation. 

Trigonometry continued Easy tugonometiio equations. Recapitulation 

Geometry Solid geometiy continued Descuptive geometry up to the 
sphere Recapitulation 

The chief features of the changes are as follows Plane geometiy 
IS neither reviewed nor taught at all in the fourth and fifth foims, 
it IS not included in the final examination requirements In algebra 
indeterminate equations have been dropped, and so have been more 
intricate trigonometric equations. Graphs are now included, but it 
IS not said to what extent they should be taught 

Naturally in the H.B.S the same options are offered as in the 
Gymnasten, there are progressive teachers who go farther than in 
officially required 

Special Topics, Methods, and Tendencies. It is a remark¬ 
able fact that the development of mathematical teaching has been 
so little influenced by tendencies in foreign countries The changes 
that have taken place in Holland have often been introduced 
independently of other countries and have come many years later 
than in Germany and France, where the so-called Reform move¬ 
ment began about 1900. The work of Professor Felix Klein and his 
collaborators in Germany, the Meran curricula drafted in 1905, the 
International Commission on the Teaching of Mathematics founded 
at Rome in 1908 at the suggestion of Professor David Eugene Smith, 
all these events of so great moment were known only to a few 
Dutch teachers. Gradually the new ideas began to influence the 
practice of teaching, especially the new standard course for the 
Gymnasium^ of which we spoke above, was a stimulus Wc shall 
now consider some cardinal problems which have been of great 
importance in reorganization in every country 
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The Function Concept and Graphs. These features ’which, so 
far as I know, were not found m our teaching in 1910, have gradu¬ 
ally been introduced. At first only the linear and quadratic functions 
were treated; m after years this study was extended to others, 
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tions That these subjects are studied to a greater or leas extent in 
the Gymnasien at present appears clearly from the final examina¬ 
tion papers now in use. In the H.B.S this development is at present 
in its initial stage The first textbooks in which the function concept 
imbued the entire teaching of algebra, wore those of P Wijdenes “ 
There has recently appeared another work by three authors, which 
differs considerably from current textbooks of algebra.® 

The Calculus The German reformers in the beginning of tins 
century laid stre.ss upon the elements of the calculus being a neces¬ 
sary complement to the function concept They pointed out that 
mathematics is not rendered more difficult by the introduction of 
the elements of the so-cailcd “higher inntheniatieH ’’ As early as 1903 
two Dutch teachers, F. J. Yaes and C. A. Cikot, demanded insis¬ 
tently but in vam the introduction of the calculus in secondary 
mathematics. During many years the resistance, even of prominent 
teachers, was strong, nobody seemed to know what had happened 
abroad ^ In 1919, however, a change took place, the Royal Decree 
of that year ordering this subject for tlie Gymnasien. As a result, 
elementary calculus is now taught in the highest classes of these 
schools throughout the country, although not always to the same 
extent In all cases, however, polynomials, fractions, square roots, 
smes, and cosines are differentiated and the process of differentia¬ 
tion la applied to cases of maxima and minima Less general are 
the derivatives of the exponential and logarithmic functions, higher 
differential coefficients, and Taylor’s and Maclaurin’s senes In 
most cases the course is completed by the elements of integrating 

• His numerous -woika nio publlsUtsd by 1’ NoorCbott (U, Groningen 

•L, Yntomn, A. J, Drewes, and Th H lUoton Algebra voor Vootbereidend Hooijcr 
en Miiidelbaar OndoftuUsj Pal ts I-IV J B WoUera, Groningen. 

'In tile CongteSB of Paris (11)14) of the International ('omnUsalon on Uio Teach¬ 
ing of Mathematics, Professor IE Belie of HudniicHt gave an extensive discussion of 
this question (PvbUoaUons du Oomite Gentral, J™* aerie, faaa, III, pp. 60-122). In 
many countricB the elements of the calculus had already been introduced. 
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(application on finding areas and volumes)In the H B S. the 
calculus has not been introduced; some teachers, however, apply 
its principles m treating the notions of rate and acceleration in 
mechanics 

Intuitive Oeometry, With the exception of a few schools 
demonstrative geometry is taught without a preliminary intuitive 
course. Such a ‘'propaedeutic'’ introduction, as it is called in Ger¬ 
many, still meets with much opposition It has been strongly 
advocated by W Reindersma, who has written a textbook® in 
which demonstrative geometry is preceded by an intuitive course 
History of Mathematics In many countries the claim has been 
made that the historical development of mathematics and biog¬ 
raphies of great mathematicians should have a place in our teaching 
As early as 1912 a treatise on this subject was written by M. Geb- 
hardt for the German Branch of the International Commission on 
the Teaching of Mathematics In Holland an interest in the subject 
is gradually awakening; textbooks with historical and biographical 
notes, surveys of the history of a certain branch, and portraits of 
mathematicians have come to be quite common 

Applied Mathematics It is remarkable that practical applica¬ 
tions of elementaly mathematics have boon entirely neglected m 
Holland In many other countries not only the disciplinary but 
also the practical aims are in evidence, as in Germany and the 
United States, but not so in Holland.^® Neither measuring and 
estimating in the classroom nor geodetic measurements and survey¬ 
ing are known here In only one school, so far as I know, is a 
theodolite found Similarly, there are no angle miirors, measuring 
rods, and the like The slide rule is also unknown in our mathe¬ 
matical teaching All this explains the different appearance of a 
Dutch textbook on mathematics from that, for example, of an 
American textbook. 

Universities and Academies. The range of instruction in the 
universities is determined by law, and each professor is appointed 

•A remarlcaWe little Cook on functions and elementary calculus, of ■vi'hioli T 
Percy Nunn’s 'I'eaoMng of Algebra has evidently been the prototype, la Funotlas, by 
J Drosto and W. F do Uroot Two volaraea, published by J B WoUers, Qroningen 
* W Relndcrama, InleiHino toi de Vlakke Meethunde, anil Beknopt Lccrboelc do 
Vlakke Meetkunde J B Welters, Groningen 

J'lA survey of what had been done in this reapect in dlffiorent countries was 
presented by Profeasor David Eugene Suiltb to the Congieea of Cambridge (1812), 
being a report of the International CommlEslon on the Teaching of Mathematics 
(Publications du Oomiti Oantial, S'"” soHe, /asc. I, pp OT-04). 
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for a special branch. No changes have taken place recently in this 
respect Within certain bounds, however, the professor is free to 
select his subject matter, and so a change in the topics is possible 
whenever a professor’s chair is taken by his successor. Such new 
topics have been, for instance, the theory of numbers in general, 
of irrational numbers, and of assemblages, and the history of 
mathematics. In the Technical Academy at Delft somo changes 
should be mentioned. The requirements for mathematics at tlie first 
examination of the future engineers (the so-called propaideutic 
examination) have been considerably reduced, especially with re¬ 
spect to analytic and descriptive geometry. Although exercises in 
descriptive geometry have been given for many years, this has not 
been the case in analysis and analytic geometry, and only recently 
has this omission been remedied. The Agricultural Academy at 
Wageningen has recently (in 1918) been developed from the State 
High School for Agriculture, Horticulture, and Forestry, although 
even before that year mathematics had already secured a signifi¬ 
cant place in teaching. Even in 1913 a separate chair for pure 
mathematics was instituted. All students now have a compulsory 
course in the elements of plane analytic geometry (including conic 
sections) and the calculus. Those who have the degree of candidate 
may follow lectures on the theory of probability and mathematical 
statistics Special courses for surveyors, including solid analytic 
geometry, descriptive geometry, spherical trigonometry, method of 
least squares, etc , have been established in this academy, 

III Recent Efforts for Imphovinq Mathematical Teaching 

IN Holland 

Efforts to Improve Teachers and Teaching. Our report 
would be incomplete without mentioning the efforts that have been 
made to improve our secondary mathematics and the preparation 
of teachers. It has already been pointed out that the teaching in 
the Gymnasien is more in accord with modern tendencies than 
that HI the H B S , although it is difficult to assert that this is the 
case in general, the results depending for a great part upon the 
personal ideas of the teacher. One thing, however, is certain, the 
examination papers of the HBS arc still old-fashioned, a matter 
of regret to many prominent teachers That the want of improve¬ 
ment has been felt appears from the fact that a semiofficial com¬ 
mittee was organized towards the close of 1925, the purpose being 
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to undertake a comprehensive study of the teaching of secondary 
mathematics and related branches, and to suggest improvements 
in the H.B S teaching The committee consists of four members’ 
Dr H J E Beth, chairman, Dr E. J Dijkstcrhuis, secretary; 
P. Cramer; and .1 van Andel It rs usually denoted as “Coramittee- 
Beth ” It has published a report in which it proposes a new 
standard course Evidently the bounds that have been set to this 
survey do not allow even a succinct review of it being given here, 
the reader may consult a paper on the report by the present writer 
Only some typical featuies may be mentioned In general the pro¬ 
posals correspond to the claims that are heard in Germany, the 
United States, and other foreign countries; algebra teaching ought 
m the first place to promote functional thinking and graphs should 
be studied as well as the elements of the calculus Complicated 
numerical computations are condemned, and so are the still rather 
frequent intricate exponential and logarithmic equations In plane 
geometry an elementary synthetic treatment of the ellipse, parabola, 
and hyperbola is desired, and in solid geometry their genesis in 
relation with Dandelin’s theorem. As to the desn ability of an intui¬ 
tive course preceding demonstrative geometry the committee takes 
no definite stand It recommends as yet “the moderate Euclidean 
method." A striking fact is that the committee rejects applied 
mathematics altogether—a remarkable diffeience with modern tend¬ 
encies abroad The report has been followed by two others, m which 
the training of teachers is discussed.^® The level of scientific studied’ 
in the Dutch umversities ought to be a high one, as has always 
been the case But the universities should pay more attention to 
the student’s future field of activity as a teacher in a secondary 
school; therefore “elementary mathematics from a higher point of 
view," as Professor Felix Klein has called it, should be taught. In 
certain other respects there are also lacunae, the philosophical as 
well as the historical aspect of mathematics is neglected m nearly 

“ "Ojitioon) van een loerplan voor het onderwije in vAshundr, merJtanira cn loa 
mof/rapMe op do TI, S, Soholon met vijfjarlffm cursua " Bljvocnael van het Menui 
Tijdachm voor Wtsluvde, Vol II, 1025-20, pp. 113 80 RolO iUho iib n eeparat-!' 
painplilct, P, NoordlioII Gioningon. 

“D J ID Scluek, "licformJicatrBbmgen fm mathomatkehm mtmlcht an dcn 
nollandiaohm Realewstalten." ZcUac7trift fUr math w naturtcAss, pp. 301 04 Unter- 
rlcJitj 57 Jalirg, 11)20, 

^“'Beao?iouwlvo(t?i over do univeialtaire oploldlng tot leeiaar in ivie on natiiw 
kunde ” Bi/voegsel van het Nienw Tijdsehritt voor Wisknnde, Vol II, 102S-20, pp 
81-95 "A'^adere heaoJiouwingon avei de oplcMnff tot leeraar in wia-en natuiirkundifie 
vaklen'’ lUd, pp 146-67 Published sepaiately by p Noordhoff, Groningen 
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all our universities. It is Dr- DijksterhiiiSj a historian of note him¬ 
self, who advances a claim here, and undoubtedly he is right 
In conclusion I wish to thank all those who have made my task 
easy m giving me information and providing me with data. 



HUNGABY 

By professor CHARLES GOLDZIHER 
Budapest 

General Considerations. Since the close of the World War, 
Hungary has hoped to counteract the effect of her material im- 
poveiishment and territorial losses by the raising of her intellectual 
and cultural standards. Accordingly, far-reaching changes in public 
education have taken place, these being particularly concerned 'with 
the enlargement of the curriculum and with the enrichment of the 
program of schools of every type These changes are of great impor¬ 
tance in the consideration of the reform in the teaching of mathe¬ 
matics since the adoption of the new syllabi and the instructions 
to the teachers, together with the reorganization and development 
of certain types of schools, presented a favorable opportunity for 
the consideration of the recommendations of the International Com¬ 
mission on the Teaching of Mathematics The reform in the teach¬ 
ing of mathematics had begun in Hungary before the War ^ and 
it is a significant consequence of the sound practice of the Hungarian 
Committee which has been at work since 1906 that the new objec¬ 
tives could be realized by a continuous transition from the former 
situation. 

Before entering into the details, let us consider certain char¬ 
acteristic traits of the teaching of mathematics in Hungary 

1 The principal issues of the Hungarian reform movement have 
been listed on page 25 of our report in the Abhmdlungen, which 


^ See Athandliingen titer die lieforin dea mathemtztlacUen Vnterrlclita in Ungarit, 
Lotpeiff und BerUrij pCltcd by BeUo and Nikola Teubnrr, lOll 

For the former situation in tlio teaching of inathomatlcB, see the eight special 
reports of the Hungarian SulicommlsBion 

See also the Hungarian titles In the Bihltogtaphu of the Teaching of Mathcmallra 
1900-12 hy David Eugene Smith and Cliaa Gold/ilior (II S Bureau of Education. 
Bulletin, 1012, No 20) 

For the situation In 1912-14, the mdnr Is leferroo to "Malliematlcul Currlrulii 
In Foreign Countries" by J C Brown In the lieport of the National Oommillce on 
Mathematical Rogvircmcntaj 1923, in which the rcpoits sent by the various coun¬ 
tries to the International Cominlsslon In its Cambridge congress, 1912, are sum¬ 
marized 
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has been mentioned previously. These questions conform m general 
to the principal desiderata of the IMUK report The fact must be 
emphasized, however, that we laid especial stress on the improve¬ 
ment of the elementary grades, the lower classes of the high school, 
and the secondary school so that the new ideas might permeate the 
entire course as soon as possible.^ An imporlant result of this cEoit, 
for example, is to be found in the new and detailed Instructions 
(1927) which supplement the usual syllabus for the secondary 
schools The mathematical part of this sets up a standard for the 
teacher, telling how the reform program may be put into effect in 
the lower grades, 

2. A monthly journal has had great influence on the proficiency 
of school work in mathematics in Hungary. Ever since 1893, it 
has inspired the pupils in all the high schools of the country to 
common work in mathematics.'* In 1924, the journal was reorganized 
undei the title- KbzSpiskolai Mathcmafikai Its Physikai Layok 
(High School Papers in Mathematics and Physics) and it is inter¬ 
esting to note that problems which concern the geometrical theory 
of functions, graphic work, applications of the elements of the 
calculus, and descriptive geometry have the greatest appeal to the 
students A special section of this journal is devoted to pupils of 
the middle grade; this is headed "Exercises.” In it are published 
the original drafts of the best solutions to problems, together with 
the names of other contestants. The numbers of the journal also 
contain articles on historical and other special topics. The best 
university and technical school students groW'up in the workshop 
of this magazine, which is an influential leader in the modern ways 

3 Since 1896, the Hungarian Mathematical and Physical Society 
has set annual written examinations in mathematics for the grad¬ 
uates of the high schools (Since 1919 there have been separate 
examinations in physics also.) And since 1924, similar examinations 
in all subjects have been set by the Ministry of Education for pupils 
selected from the high schools of the entire country 

4 The system of summer schools for teachers (vacation lec¬ 
tures) has been cultivated in Plungary ^ and in 1912 the high school 
teachers held a congress at which reports were presented and in 

= For tlila see our study m tlie ZBilachrlJt fllr maih ma iiaturiBiaa Vnterricht, 
ItiO.S, pp 289 309 Tills peilodlcal will later be referred to as the Z M N U 

» See 2, iU N V, 1910, p, 010, 

‘See Z M N U, 1914, No 3, on lectures tieatlng the inactlcal EGlatlons of tba 
teaching oC mathematics 
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which discussions conceining the reform movement in mathematics 
were held ® 

Significant Changes Since 1910 In the next pari of this report, 
we shall enumerate only those types of schools in which the teach¬ 
ing of mathematics has undergone significant changes since 1910. 
We shall mention only the following types: 

1 Elementary or primary schools (Volksschule) f pupils aged 
6 to 12 or 6 to 10 if they continue their work in a high or in a 
secondary school These schools have greatly increased in numbers, 
especially m rural districts The arithmetic and geometry taught 
here has developed in a modern way but these changes have been 
independent of the reforms m other schools, 

2. Agricultural, industrial, and commercial schools and training 
courses with many ramifications. These show some improvements 
in their organization and in the adaptation of the teaching of mathe¬ 
matics to special practical requirements 

3 A Business College (Economical University) organized in 
1920 m Budapest. The work in mathematics is of modest propor¬ 
tions, but in the Faculties of Comincicc and Insurance advanced 
courses are given in the mathematics of economics, insurance, and 
statistics, and in the theory of piobahility Advanced courses in the 
mathematics of business and insurance are also given under the 
Faculty of Economics at the Polytechnkum lu Budapest which was 
established in 1914. 

Details of Organization, The discussion of the more detailed 
part of the curriculum may be grouped under four heads as fol¬ 
lows I. New Curricula for the Reorganized Schools; II. New 
Curricula foi Schools of the Old Type, III New Curricula for 
Augmented School Courses, and IV. Preparation of Teachers 

I. New Curricula for the Reorganized Schools Mention 
should he made of the reorganized high schools for students of ages 
10 to 18 The high schools for boys which formerly offered two 
courses have offered three since 1924. These courses are the fol¬ 
lowing 

1. The Gymnasium, emphasis on a humanistic education, Greek 
studied in classes above the fifth. 

2 The Realgymnasium, emphasis on Latin and modern lan¬ 
guages (French, English, or Italian) ® 

“See Z M N U., 1913, p. BTl, and PMagoni^ohes AroMv, 1612, pp 04B-E1 
“ HungaTlaii and German are taught In every high ‘sehool 
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3. The Realschule, emphasis on modern language, mathematics 
and the natural sciences. 

These three schools are on a par in regard to admission to the 
university or to the polytechnic institutes. 

Since 1926, the high schools for girls have the following threefold 
organization; 

1. The Gymnasium, emphasis on humanistic education, Latin 
being offered from the third class instead of Greek and French 

2 The Lyceum, emphasis on modem languages and ffisthetics. 

3. The Collegium, emphasis on the economic and industrial 
branches that are of importance for girls 

Like the boys' schools, the first tno of these schools prepaie stu¬ 
dents for advanced work The third, however, piepares candidates 
for special professional or training colleges only. 

The Reform Movement in Mathematics. The reform move¬ 
ment m mathematics had the high schools as its main objective, 
and accordingly the syllabi reflect its influence. The details that 
follow are based on the work of the high schools for boys, these 
changes having been made by reducing, transposing, and fusing 
the old subject matter. 

1 The introduction of graphic elements in the beginning work 
in arithmetic, and the intioduction of the function concept in the 
beginning of algebra in the third class, the evolutional development 
of these elements in all subsequent classes 

2. The enriching of the formal work of every class by the prac¬ 
tical elements of real measuring and numerical computations, 
approximate computations being given in the Gymnasium from the 
fifth class only 

3. The introduction of the elements of analytic geometry and 
calculus in the seventh class in a modest measure but one which is 
necessary for a general education. 

4. The enlargement of solid geometry, building the work of the 
higher classes on its descriptive elements and emphasizing the de¬ 
velopment of “spatial intuition'' throughout, 

6 The methods of applied mathematics are studied and the uses 
of mathematics in physics, engineering, and economics are made the 
core of practice exercises 

6. The fusion of algebra and geometry m their empirical (or 
expenmental) aspects in the lower grades and in their more formal 
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aspects m the higher ones Geometry was formerly a separate sub¬ 
ject m the first four classes, being given m its empirical or pro- 
pjcdeutic form, but to-day it appeals as a separate subject only in 
the Realschule 

The furthci extension of this process in the future is likely to 
be in the direction of the fusing of plane and solid geometry to¬ 
gether with the wider development of the “laboratory method.” ' 
The amount of mathematics offered is naturally the greatest in 
the Realschule where the geometry of all classes is more detailed 
and where in the fifth through the eighth grades a separate course 
in descriptive geometry is given The analytic geometry of this 
school IS more comprehensive, and at the close of the course work 
on the theory of complex numbers is also given 

No calculus IS offered in the high schools for girls. The practical 
elements of mathematics are emphasized and the formal side of 
the teaching is simplified 

The following statement of the houis per week allotted to mathe¬ 
matics gives an idea of the extent of the work in the different types 
of schools 


Class 

Boyh’ Sclioola 

Girls’ Schools 

Oymna- 

slum 

nasiuvi 

Ifcalschule | 

Gi/mno- 

ahm 

Ljfccum 

OoUegium 

Math 

Qcom 

I 

6 

6 

4 

3 

4 

4 

3 

II 

4 

4 

5 

2 

4 

4 

3 

III ,. 

4 

4 

3 

2 

3 

3 

3 

IV . . 

4 

4 

4 

2 

3 

3 

2 

V 

3 

3 

4 

2 

3 

3 

2 

VI 

3 

3 

4 

2 

3 

3 

2 

VII 

3 

3 

3 

2 

3 

3 

2 

VIII 

2 

3 

3 

2 

2 

3 

2 

Total . 

29 

30 

30 

17 

25 

26 

19 


II New Curricula for Schools of the Old Type To this 
group of schools belong the four-year secondary schools for pupils 
aged 10 to 14. These schools, whose name in Hungarian is polgdn 
ishola (citizen schools), were instituted in 1868 They ordinarily 
prepare for professional or training schools, and they have an impor¬ 
tant r6Ie because of their emphasis on practical things They are 

^ See om paper In School Science and MatkematioSj 1008, pp 763 67. 
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chiefly found in towns where there are no high schools and they aie 
of great national importance. Such schools aic urgently needed for 
girls who go no further in their school work The new syllabus of 
1918 shows valuable improvements m mathematical studies, these 
being in harmony with the practical character of the school. In 
this syllabus, unnecessary and formal details are omitted together 
with antiquated subject matter Instead, the fiachuntemcht with 
a laboratory method has been introduced. Empirical and intuitive 
methods appear in geometry, numerical and graphical computation 
is a leading factor m arithmetic; and applications to statistics, 
business, industry, and agriculture arc given in the very beginning 
of the work in algebra, A significant item is the fusion of all mathe¬ 
matics in one subject; even commercial arithmetic and bookkeeping 
are not excepted The time allotment is 4, 4, 4, 2, or 14 hours for 
the boys, and 4, 3, 2, 2, or 11 hours for the girls. But the execution 
of these plans depends m the first instance on an adequate and 
specialized preparation of the tcaclions for tliese particular typos 
of schools. 

III. New Curricula for Augmented School Courses. Since 
1920, the higher commercial schools which formerly had a three- 
year course, have had a four-year course for students from the 
ages of 14 to 18 The syllabus of 1927 gives a better distribution 
of the work and enlarges the content of the commercial arithmetic, 
It also gives practical suggestions for the teaching of mathematics 
but the time allotted to formal work in algebra and geometry is 
too short, and political arithmetic (i.e., the mathematical principles 
of finance) is not separated from algebra. The new ideas have 
provided certain ornaments for the course without affecting the 
method of teaching. The time allowance for mathematics and politi¬ 
cal arithmetic is 3, 2, 2, or 7 hours, and for commercial arithmetic 
4, 2, 3, 3, or 12 hours 

The normal school course for elementary school teachers was 
increased from four to five years in 1923, the students being from 
14 to 19 years old. These institutions are equipped with elementary 
schools for demonstration work and practice teaching. The syllabus 
of 1925 offers some improvement over the earlier, very scanty course 
in mathematics by the introduction of many practical applications, 
the concept of a function and the use of graphs but the formal 
extension of the course, which does not include trigonometry and 
logarithms, is not satisfactory. Great stress is laid on the details 
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of the pedagogy of the elementary schools subjects in the fifth class 
The time allotted to mathematics is 3, 3, 2, 2, 2, oi 12 hours, 

IV. The Preparation of Teachers. The prepaiation of teachers 
shows no great change in its mathematical content since 1910, but 
it should be stated that all training institutions confoim to the 
changes m the organization of special schools. The courses for the 
teachers of the elementary schools have been mentioned above. 
Teachers of the commercial schools are given special preparation 
in the Business College at Budapest There are no institutions 
devoted specifically to the preparation of teachers for the other 
professional schools. 

The teachers of secondary schools receive their special training 
at the two government teachers colleges, one for men and one for 
women The course is for three years, and students are admitted at 
the age of 18 These colleges have excellent practice schools Since 
1920 there has been a separate faculty for mathematics, physics, 
and chemistry, with two professorships in mathematics, one of them 
being in applied and business mathematics. The treatment of 
pedagogical questions is emphasized, and formal training in mathe¬ 
matics conforms to that of the first two years in the university 
These colleges, with thoir precious traditions of sixty years’ sland- 
ing, have an autonomous organization and a well-differcntiated 
course of studies adequate to the needs of a limited national ex¬ 
traction It IS expected that these colleges will be annexed to one of 
the universities as a four-year college, a thing which actually was 
done m October, 1928, at the University of Tzeged 

High school teachers receive their theoretical training m the 
universities simultaneously with their pedagogical training in the 
normal courses They then do then practice teaching m indepen¬ 
dent high schools The training of high school teachois is thus 
in the closest relation to the scientific work at the umveisity 
In most European countries it is an open question whether the 
professional training of teachers should be given in autonomous 
colleges or in a normal course in a university. The old normal school 
system in Hungary dating from 1870 had negligible results in the 
training of high school teachers, for the only one of effective worth 
was the Vbungsgymnasium in Budapest founded as a model 
school by the great educator, M K4rmdn, in 1872 ® It is to be hoped 

•See ttic report of P SKabd Der Vnterrloht der MaihemaUh am 
aiu-m, Hungailan Subeomraifesioii of tbe IMUK conteieuce, 1912, 
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that the current reorganization of the normal couises mentioned 
above will bring greater results in the future 

In the Abhandlungm, pp 126-41, tlicre appealed a paper by 
E. Beke in which the defects in the modern training of high school 
teachers of mathematics are explicitly formulated. Certain of these 
demands have already been realized, but it is desirable that applied 
mathematics with its special branches be included m the mathe¬ 
matical course in the universities and that this should be allotted 
a separate section of the examinations. This lack affects the mathe¬ 
matical lectui’es at iha Polytecimicum iiImi, \Uieic lahoratoiy woik 
in applied mathematics should be made an important part of the 
studies in mathematics. Institutions in America, England, and 
Germany have been investigated in these particular details. It is 
only by the establishing of such institutions that the preparation 
of high school teachers of mathematics can be improved in any 
considerable degree. 
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By PROFESSOB FEDERIGO ENRIQUES 
University oj Rome 

Gentile’s Reform. The great factor which has dominated the 
recent changes in education in Italy is Gentile's Reform of 1923 
Gentile, the idealistic philosopher, who was appointed minister of 
education by the Fascist government, has accomplished far-reaching 
changes in schools of all types The general bearing of his Reform 
as it affects the secondary schools is as follows 

1 Both public and private schools, notably the parochial ones, 
are put on a common footing in regard to the newly instituted state 
examination for admission to the universities. 

2 The schools are expected to build attitudes rather than to 
furnish facts whose justification is utility or else specific prepara¬ 
tion for more advanced studies. 

3 The organization of the curriculum is based upon a Izteiary, 
histone, and philosophic point of view. Latin appears in the courses 
given m all types of schools; that is to say, not only in the giUTiasto 
and m the classical Uceo,^ but also in the newly created scientific 
liceo which prepares for the scientific course in the universities and 
which replaces the technical institute and the modern liceo ® 

4. The syllabus and the directions given to the teachers are 
planned to foster a method of instruction which shall appeal to the 
initiative and the interests of the pupil to the greatest degree pos¬ 
sible Accordingly, the syllabi for the state examinations allow a 
certain amount of choice. For example, in pieparation for the exam¬ 
ination in philosophy, the student is asked to discuss the thought 
of classical authors chosen from an extensive list, and so on. 

’■Acooiding to J C. Biown's Investigation as given In the lieport of the National 
Ooniinitteo on Mathematical lioQUireineiiis (1028), the coraiiulsoty school age In 
Italy 1b fiQin the elsth to tile twelfth ycai's and a six-year elementary school Is 
proNlded to caie for children whose school Unlnlng Is to lent no longer Entrance 
examinations for the secondniy school are given at the end of the fourth school 
yeai This admlta the student to the flve-ycar ffinimio from which, after another 
examination, he enteis the three-year Ueoo ,—^Editor 

= These schools formerly paralleled tho oinnaslo and the liceo No Latin was 
taught and the comse was a year shorter than the classical one 

71 
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6 There is a tendency to lessen the number of instructors teach¬ 
ing each class. Thus in the Hceo, one teacher is given the work in 
history and philosophy, another has mathematics and physics, and 
so on. 

Results of the Reform. The Reform has led to a reduction in 
the number of hours allotted to the sciences. This has caused con¬ 
siderable difficulty in the case of the teachers of mathematics and 
physics who, for the most part, are new to the teaching of one or 
other of the two subjects. Furthermore, as a result of the syllabi 
for the state examinations, the scope of the subject matter to be 
taught has not been diminished, nor can it probably be diminished 

Preparation for the University. The arrangement of the cur¬ 
riculum reflects the spirit of the Reform, Accordingly, we will pause 
a moment to consider the couise which leads to the diploma of the 
classical Uceo which is the usual way of preparing for the university 

There are two different sections of this course. Section A is 
concerned with algebra and trigonometry (equations of the first 
and second degrees, exponential equations and logarithms, periodic 
functions, and applications). The purpose of the section is to test 
the student’s ability to use fundamental formulas and the examina¬ 
tion consists of several simple exercises to be solved under the direc¬ 
tion of the examiner. 

Section B, which is concerned especially with geometry, is quite 
different. The purpose of this section is the testing of the intelli¬ 
gence of the candidate and of his ability to comprehend the rigorous, 
deductive systematizing of a theorem The propositions which it 
contains correspond in the mam to Euclid’s Elements proportion 
and similar plane figures, irrational numbers, the measurement of 
the circle, and the elements of the geometry of space. The candidates 
are allowed a choice from three topics of sterometry: equivalence 
and congruence of polyhedra, surfaces and volumes of curved solids, 
and similarity in space with its special cases. (The elements of 
algebra and of plane geometry, that is the congruency and equiv¬ 
alence of polygons, fonn a part of the entiaiice examination of the 
Uceo This examination is of the same type as the state examination 
and follows the same regulations.) 

The mathematics examinations of Llie other schools are in two 
sections also, but in the case of the scientific liceo, the mathematics 
program is more extensive. It includes analytics and the elementary 
concepts of the infinitesimal calculus, that is, the work which was 
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formerly given in the modern Uceo This has been outlined by 
Castelnuovo ® 

General Spirit of the Teaching of Mathematics in Italy It 
13 evident that the general spirit of the teaching of mathematica 
in Italy ib in accord with the spirit of classical education. It is still 
under the influence exerted by Betti and Brioschi who, upwards of 
a half century ago, restored the Elements of Euclid to our schools, 
which prior to that time had been using books on the order of 
Legendre It might have been expected that there would have been 
a more practical development of algebra, with less attention paid 
to theory and more attention to problems drawn fiom physics A 
movement in this direction may result from this Reform eventually, 
but at present this is not evident in our textbooks, except m those 
designed for the scientific kceo Heie the innovation was to be 
noted before the Reform both in the No^ioni by Amaldi-Enriques, 
noted above, and in the Algebra of M. Marcolongo 

New Books. Several new books on elementary mathematics 
have appeared recently in addition to the books on algebra and on 
geometry written by Pmcherle and Enriques respectively, printed 
by Zamchelli and Bologna, and other well-known works, such as 
the elementary geometry by De Franchis printed by Sandron in 
Palermo, 

I will mention two of these series in particular The first is 
edited by Marcolongo of the University of Naples and Niccoletti 
of the University of Pisa Their work is printed by Perrella in 
Naples The second series is edited by Seven of the University of 
Rome and is printed by Vallecchi in Florence. The first series, 
begun before the Reform and so witnessing the modification or the 
suppression of the institutes,* already includes several volumes 
the Algebra of Marcolongo mentioned above, another Algebra by 
Sansone, a Trigonometry and a Geometry based on vectors by 
Marcolongo and Burali-Forti, and the Geometry written by Rosati 
andBenetti The second series includes an Algebra by Bagnera and 
a Geometry by Severi, Almost all of the authors now belong to the 
universities, although they have m general taught m the secondary 
schools at one time or another. This is an indication of the interest 
now current in questions of education 

‘ See Noniotii di Matemat1c?ie by AtnaltlbEnrlques, printed by Zanlcbelll, Bologna 

* These were the ineHtuio teowico and the instituto nautico oJterlng font- and 
three-year courseB respectively, and giving the last years of the non-Latin secondary 
school course 
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The Teaching o£ Geometry. I must not pause to discuss the 
ontena on which these books are arranged m detail, lest this dis¬ 
cussion should become burdensome. I shall, however, say a few 
words on the moat discussed questions in the teaching of geometry. 
The methods of teaching this subject and, above all, the introduc¬ 
tion of its concepts have been the subject of a number of studies, 
some from the pedagogical point of view, others from that of logical 
criticism. The influence of the latter is especially evident in the 
Italian textbooks This is apparent at the very beginning in the 
care with which the principal properties of the geometry of position 
are explained, the arrangement of points on a line, segments, and 
so on I shall not say more of the method by which the exigencies 
of intuition and rigor are combined, foi tins has been treated m 
detail by Enriques and Amaldi 

One of the most important differences is that which pertains 
to the definition of equal or similar figures. Euclid’s method is 
well known. He considers the concept of congruent figures as a 
postulate, Equality is always recognized as equality of size—equal¬ 
ity of segments or of angles, of surfaces or of solids. There is no 
general definition of equality of form, but equality of form of 
two triangles is expressed by saying that they have equal sides and 
angles (Book I, 4, 8, 25) Later Euclid (Book III) defines equal 
circles as circles that have equal diameters. A general definition of 
similar figures appears at the beginning of Book VI, where Euclid 
says that two rectilinear figures are similar if they have equal 
angles and if the sides enclosing those angles are in proportion In 
testing the equality of two triangles, Euclid twice uses superposition 
by motion' (Book I, 4, and 8) which he employs in no other place 
and which he has not included in his postulates This use of motion 
IS not really necessary except in the first case where the equality 
of triangles having two sides and the included angle equal is estab¬ 
lished A proposition so established resembles a postulate rather 
than a theorem. Hilbert’s criticism of this point has made the 
Euclidean method the more rigorous, and it is this rigorous method 
which Enriques and Amaldi adopted and developed in their treat¬ 
ment, clarifying it by intuitive considerations m which motion is 
employed to a great extent. 

Other authors prefer to introduce motion, recognized in all its 
generality, to define the equality or the congruence of two given 
figures This is done glibly in the French texts with no concern 
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about the analysis of the significance of motion In Italy the same 
plan IS followed iix the secondary schools of a lower grade, as 
appears in the abridged edition of Enriques and Amaldi, for exam¬ 
ple Although due attention is given to the elementary work in the 
liceo-gimmo, a need is felt for an analysis which shall consider 
motion as the correspondence between planes or between two solids 
and by which one may also attempt to derive the equality of angles 
from that of segments Veronese and Ingrami were pioneers in this 
direction, but their work was too abstract Several authors have 
followed their lead, De Franchis among the number, and more 
recently Rosati and Benedetti, and Sever! In the books written by 
De Franchis and by Seven, the discussion is limited to the logical 
justification of the terminology of motion 

At the same time, this discussion may lead to the general con¬ 
cept of similar figures in the manner of projective geometry, simi¬ 
larity is defined as a relation in which to every segment there 
corresponds another segment and in which the size of angles is 
invariant Naturally, it is necessary that the teacher direct the 
attention of his students to the implications of this definition; 
otherwise some one will say that two rectangles are always similar 
since their angles are equal 

Preparation of Teachers for Secondary Schools. A few words 
should be added on the subject of the preparation of teachers for 
the secondary schools Gentile’s reform of the universities estab¬ 
lished certain principles for their development Among these were: 
free election of studies, the state examination, and the independence 
of the university. 

The state examinations for teachers of secondary schools are 
competitive These examinations are also a necessary prerequisite 
for teaching in the private schools The syllabus for the examina¬ 
tions, at least for the candidates for positions in the liceo-ginnasio, 
combines mathematics and physics. In mathematics, the outline 
corresponds for the most part to that given in the Questioni ri- 
guardanh le Matemahche elementari compiled by F. Enriques, of 
which only the part relating to geometry has been translated into 
German (printed by Teubner), the translation being made from the 
second Italian edition 

Preparation for these examinations is offered by a course given 
by the science faculties called "Complementary Mathematics," 
This is taken by the candidate for a certificate in mathematics and 
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physics combined, an innovation introduced by the Minister of Edu¬ 
cation, Corbino, prior to the reform made by Gentile It is likely 
that the autonomy of the universities will allow the preparation of 
prospective teachers to develop in many ways For example, the 
publication of a aeries of classics has been begun by the University 
School of the History of Science, which la associated with the new 
National Institute of the History of Science, and which is near the 
University of Rome. These classics are translated into Italian with 
critical historical notes. The first volumes were printed by Stock 
in Rome, but the publication is now being made by Zamchelli in 
Bologna The volumes of this collection already issued are. 

Euclid and Hu Anamt and Modem Crilics (Vol I, Books I-IV), by ecveial 
collaborators under the editorship of F. Enriques 
Newton's "Prinapia/' mth Notes on the History of Mechanics, by Enriques 
and Forti 

The Method of Archimedes and the Origin of Infinitesimal Calculus m 
Antiguily, by E Ru6m (This is especially intended for the training of 
teachers) 

Dedehnd's Memoirs on the rinoms of Anlhmetio, with Historical and 
Critical Notes, by Oscar Zanaki. 

Several of these works have abeady been made the texts of a 
course at the University of Rome especially designed for future 
teachers 

Conclusion. I do not know whether these comments are a suffi¬ 
cient answer to the question at hand, It must be realized that 
these recent reforms may result in changes which are not even 
dreamed of as yet 
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By professor YAYOTARO ABE 
Tokyo Ihgh&t Normal School 

Introduction. Ag the Report on the Teaching of Mathematics 
in Japan, which was prepared in 1912 by the Japanese Sub-Com¬ 
mission of the International Commission on the Teaching of Mathe¬ 
matics, set forth in detail the conditions and methods of teaching 
mathematics covering all kinds and grades of schools in the Empire 
at that time, the present leport will deal only with important 
changes of mathematical instruction which have since developed. 
On account of the limited space those concerning chiefly primary 
and secondary education will be treated 

I The Elementary School 

Nature. The elementary schools are divided into an ordinary 
elementary school course which is six years in length and a higher 
elementary school which requires two or three years. Since the 
ordinary elementary school course is compulsory, a child who has 
reached school age (six years) must be sent to an ordinary ele¬ 
mentary school to complete the course After completing the course, 
some children may go into actual life, while others may enter a 
higher elementary school or a secondary school for more advanced 
education. 

As the regulations provide, the teaching of arithmetic in the 
elementary school aims at making children properly versed m 
ordinary computations and in the necessary knowledge for actual 
life and in rendering their thinking sound and accurate. Tlie weekly 
arrangement of its teaching hours for each year is as follows: 


Subject 

Ordinary Elementary School 

Higher Elementary 
School 

Year ; 
I 

Year 

II 

Year 

III 

Year 1 
IV 1 

Year 

V 




Year 

III 

Arithmetic 

5 

5 

6 

8 j 

4 

1 4 



4 
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In selection and arrangement of the subject matter of arith¬ 
metical instruction in the elementary schoolj a great deal of at¬ 
tention was given to its logical development in former days; but 
the recent and general trend m teaching is to consider it more 
important to look after the natural development of the mental 
ability of children by emphasizing the interest and the practical 
benefits. 

' The arrangement of the teaching materials of arithmetic for each 
year of the elementary school is as follows: 

I OnniNiiET Elementahy School 

1 First year—Numeration and notation of numbers up to 100, simple 
computations; applied problems 

2 Sscond j/ear—Numeiation and notation of numbers up to 1,000; sim¬ 
ple computations, monetary units (yen, sen); length (metre, centi¬ 
meter, millimeter), time (day, horn), applied problems 

3 Third i/eor—Computations of intcgei-s, monetary units (yen, son, rm), 
length (km, m, cm,, mm), capacity (1, dl); weight (g, kg.), time 
(day, hour, minute, week, year, month); applied problems 

4, Fourth year—Computations of integers; numeration and notation of 
decimal fractions; simple computations; length; area (square meter, 
square centimeter, are, hectaie); volume (cubic meter, cubic centi¬ 
meter, cubic decimeter); weight (gramme, kilogramme, ton), time 
(year, month, day, hour, minute, second, week); square; rectangle, 
cube; rectangulai parallelopiped, angle, directions, various kinds of 
applied problems. 

6 Fijlh year—Computations of integers, common and decimal fractions, 
supplement of units of metric system (nautical mile); outline of 
Shaku-kan system, particular properties and aieas of rectangle, square, 
triangle, polygon, parallelogram, trapezoid and circle, 'particular 
properties and volumes of rectangular parallelopiped, cube, parallelo¬ 
piped, prism, circular cylinder and sphere; currencies, computations of 
angles and time; applied problems (Soroban-calculations may be 
added) 

6 Sixth year—Proportion, percentage, similar figines, scaled drawing; 
graphs, applied problems. (Soroban-calculations may be added) 

II Highbb Elemhntaby School 

1 First year—Integers; decimal fractions, algebiaio computations of 
numbers, geometrical figuies; units of weights and measuies (micron, 
millilitre, milligramme, carat); soroban-calculations; applied problems 

2 Second year—Proportion, peicenlage, algebiaic computations of num¬ 
bers, geometrical figures, soioban-calculations; applied problems. 

3 Third yem—Supplementaly treatment of those subjects already given 
in preceding years (An outline of evciyday bookkeeping may be given 
in order to meet the local requirements ) 
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Materials of Instruction The materials of arithmetical in¬ 
struction in the elementary school have gone through several 
changes, the most outstanding one being that which was brought 
out by the revision of standards of weights and measures The 
Japanese standards of weights and measures consisted of the Shaku- 
kan system, the metric system and the yard-pound system which 
were all in joint use, but after thorough investigation of many years 
these compound systems were abolished and the metric system was 
made the only legal system after it was enacted in April of 1921 
and put in force on July 1, 1924, with a leservation for the use 
of the old systems for a certain period of time 

Owing to such a change of standards, the subject matter of 
arithmetical instruction in the elementary school is now based on 
the metric system, and in consequence it has been made possible 
to appropriate for many other useful subjects such time and labor 
as was wasted heretofore for treating compound numbeia; additions 
of numerous subjects concerning algebraic computations of num¬ 
bers, graphical representation, and geometric figures being the 
notable benefits thereof 

The formulation of arithmetical facts and the solution of piob- 
lems by using letters are treated even m the elementary school; in 
the higher elementary school are taught linear equations with one 
unknown quantity, negative numbers, integral expressions, linear 
simultaneous equations and fractions in the first year, and quadratic 
equations in the second year, the equations treated here being chiefly 
those with numerical coefficients Graphs are treated mainly for 
intuitive representation of statistical data and functional relations 
which are simple and practical The teaching of geometrical figures 
is limited to those which are necessary to common life and in 
general it is taught in an intuitive way, A prevailing tendency is to 
apply simple circular functions to certain computations concerning 
angles. 

Soroban-calculation is the peculiar computation by means of a 
soroban which can be manipulated with considerable amount of 
simplicity and quickness A remarkable meat of tins calculation 
IS that it lays down the foundation necessary for mental arithmetic 
In many ordinary elementary schools soroban-calculation is taught, 
and it is a compulsory course in higher elementary schools because 
it was experimentally ascertained that children of higher elementary 
school grade can make the best use of it 
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The Textbooks. The textbooks are compiled and published by 
the Department of Education and are in general use in the Empire, 
but as they merely show the standard of subject matter and required 
progress, selection and treatment of the materials aie left to the 
judgment of teachers so as to adapt the actual teaching to the 
natural development of children and the local circumstances to the 
most desirable extent 

Since 1909 the textbooks have been revised three times, the last 
revision being started in 1925 This is mainly due to the change in 
the standards of weights and measures Of the last revision those 
of the ordinary elementary school and of the first year of higher ele¬ 
mentary school have already been finished and the rest will be 
completed shortly. 

Method of Teaching. Several improvements have been made 
in the method of teaching as follows” 

1. In the hope that children can be made to take an active 
attitude in learning arithmetic, much attention is given in the be¬ 
ginning to their amusement and interest, and careful consideration 
is given later to the treatment of tho^'C pioblems, the solutions of 
which children would obtain spontaneously. In recent years much 
emphasis and attention have been given to the construction of 
problems by the children themselves, 

2 In actual teaching the mental ability of each child is taken 
into full consideration and although the fundamental subjects are 
given in common, applied problems are advanced in proportion to 
the individual capacity of the children. In some schools the Dalton 
plan is tried for experimental purposes, but some prefer the Win- 
netka plan to the Dalton plan 

3 It is acknowledged to be more profitable for children to find 
and construct by themselves the fundamental rules and methods 
of arithmetic than for teachers to explain and teach them to the 
children from the start, consequently, it is deemed very important 
to develop the subject matter by treating such problems as suit the 
natural development of the children. 

4 It has long been the practice in Japan to make use of experi¬ 
mental work in teaching arithmetic of a preliminary nature, and 
this practice has been much encouraged since Perry’s movement 
made a wide impression. Many schools are equipped with all kinds 
of scales, rules, and measures, and even with an arithmetical labora¬ 
tory like the one advocated by Professor E, H Moore of the Uni- 
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versity of Chicago. Teaching by experimental methods has already 
produced good results in piomoting the metric system, and many 
cases are reported wherein school children are guiding their parents 
in adapting themselves to the new system The construction of geo¬ 
metrical forms and graphic drawing are popular additions to teach¬ 
ing materials in all the schools 

II The Secondaey School 

The Mathematical Conference of 1918 This conference played 
a very significant role in recent progress in the teaching of mathe¬ 
matics in the secondary school Under the auspices of the Society 
for the Study of Secondary Education (organized for the purpose 
of investigating general subjects concerning secondary education) 
and through the efforts of Professor M Kuniyeda, chairman of the 
committee of arrangements, and those assisting him, this conference 
was held in Tokyo for five days beginning on December 20, 1918 
It was presided over by Mr. J. Kano, president of the Society, and 
was attended by about two hundred fifty mathematics teacheis 
fiom all parts of Japan At this conference, enthusiastic discussions 
and study were given on numerous subjects which were then at issue 
in connection with mathematical education in secondary schools, 
and proposals were prepared in response to the questions submitted 
by the Department of Education pertaining to improvements in the 
teaching of mathematics m compliance with the aims of education 
of normal schools, middle schools, and girls’ high schools Further¬ 
more, important deliberations were made at this conference as here¬ 
under enumerated, and resolutions were passed accordingly 

1 What are the proper measuies to take in promoting mathematical ideas 
among the people? 

2 What are the appropriate giadcs and times for teaching subjects relat¬ 
ing to the function and to the graph? 

3 What aie the proper considerations for adding an introductory course 
in geometrical teaching and for using practical methods even on other occa¬ 
sions? 

4 What IS the particular consideration needed m making a close affiliation 
of the blanches of mathematics m teaching? 

5 What is the propel arrangement of each branch of mathematics and the 
allotment of teaching hours thereof? 

6 What will be the necessary equipment for teaching mathematics? 

7 Is it necessary to promote much wider use of soroban-calculation? [This 
question was answered affirmatively.] 
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The Mathematical Association of Japan for Secondary Edu¬ 
cation At the conference it was proposed, at the instance of Pro¬ 
fessors T Hayashi, M Kumyeda, the late Professors I. Mon, IC 
Hakii, and M, Kaba, to found an association for the study of mathe¬ 
matics and mathematics teaching m secondary education. This 
proposal was unanimously endorsed by tlioae present and the asso¬ 
ciation has since come into existence under the title given above. 
At the time of its foundation its officers were Professor T Hayashi, 
president, Professors M Mimori, M, Kuniyeda, vice-presidents, and 
the late Professor M Kaba, chief editor. This association publishes 
an official organ, Vol I, No 1 having been issued m April, 1919 
At piesent it has a membership of more than 2,300, and is very 
promising in its success and influence 

By making references to the resolutions passed by the con¬ 
ference in 1918, the association prepared teaching syllabi of mathe¬ 
matics for such secondary schools as middle schools, girls’ high 
schools, girls’ real-high schools, technical schools, commercial 
schools, and normal schools, and is constantly working to further 
the advancement of maihematics teaching in secondary schools by 
organizing it m effective ways 

Middle Schools. The middle school education aims at affording 
higher common education to boys who have completed the course 
of the ordinary elementary school. The course covers five years. Its 
graduates may immediately go out into the world, while some of 
them may enter various professional schools of higher grade or 
higher middle school to prepare for the university. (Completion of 
the fourth year qualifies one for admission to the higher middle 
school.) 

According to the regulation, the chief aim of mathematics 
teaching in the middle school is to give the pupils necessary knowl¬ 
edge of mathematical quantities, to make them very skillful in 
computations, to render them efficient in applications as well as 
to train them for accurate thinking. The 1^11 syllabus gives the 
teaching hours and arrangement of subjects as follows 


Subject 

Year 

I 

Year 

U 

Your 

III 

Year 

IV 

Year 

V 

ArithmfitiG . 





■■ 

Algebra ... .... 

H 





Geometry .. 

Trigonometry ... . ... 

■ 

■ 



D 
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Of late a general tendency has been noted toward teaching 
algebra from the first year and geometry with its preparatory course 
from the second year. A new syllabus of mathematics in the middle 
school more adequately framed to conform with the demands of 
the times has been under contemplation by the Department of Edu¬ 
cation At present a draft for remodeling the educational system 
of the middle school is pending with much discussion and it is ex¬ 
pected that some significant changes will be made on the teaching 
syllabus which covers mathematics when the ultimate decision is 
made on the draft The following is an extract from the detailed 
syllabus compiled in January, 1928, by the middle school attached 
to the Tokyo Higher Normal School and may serve to indicate the 
recent tendency in actual teaching. 


EXTRACT PROM THE DETAILED SYLLABUS OP MATHEMATICS 
OF THE MIDDLE SCHOOL ATTACHED TO THE TOKYO 
HIGHER NORMAL SCHOOL 


Year 

Teim 

Aiitliinctlc and Algebra 

Qcoraetry 

Trigonometry 



(4 hours per week) 
Integers, decimal frac¬ 
tions 

Weights and measures 
Four lules 

Aiea, volume 

Ratio, percentage, in¬ 
terest 

Miscellaneous piob- 
lems m four rules 
Fractions 

Multiple, measure 

Four rules of fractions 



I 

2 

Complex fiactions 
Direct piopoition, in¬ 
verse proportion 
Miscellaneous prob¬ 
lems in fractions 
Introduction to alge¬ 
bra 

Graphs 

1 



3 

Four rules of positive 
and negative in¬ 
tegers 

Addition and subtrac¬ 
tion of integral ex¬ 
pressions 
Coordinates 

Graphs of algebraical 
expressions 
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EXTRACT EROM THE DETAILED SYLLABUS OF MATHEMATICS 
OF THE MIDDLE SCHOOL ATTACHED TO THE TOKYO 
HIGHER NORMAL SCHOOr^UffnizTiued 


Yem 

Term 

Arithmetic and Algebra 

Geometry 

Trlgonometiy 

II 

1 

(2 hours per week) 
Linear equations with 
one unknown quan¬ 
tity 

Simultaneous linear 
equations with two 
unknown quantities 
Applied problems 

(2 hours per week) 
Preparatoiy course 


2 

Multiplication and di¬ 
vision of integral 
expressions 

Factoring 

Triangle 

Polygon 

Paiallel lines 



Reduction to lowest 
terms 

Fractional equations 



3 

Reduction to the com- 
jnon denominator 
Four rules of frac¬ 
tional expressions 
Equations with litoral 
coefficients 

Ratio, proportion 
Applied problems 

Parallelogram 
Perpendicular, oblique 
line 

Circular arc, angle at 
the center 


j 

J 

III 

1 

(3 hours per week) 
Square root 

Irrational numbers 
Quadratic equations 
with one unknown 
quantity 

Equations of higher 
degree 

Irrational equations 

(2 hours per week) 
Secant, tangent 
Segment 

Inscribed circle, cir¬ 
cumscribed circle 
Two circles 


2 

Exponents and loga- 
nthms 

Compound interest 

Loci 

Construction problems 
Algebraic expressions 
and geometncal con¬ 
struction 

Area 


3 

Variation of functions 
and their graphs 
(quadratic func¬ 
tions, quadratic 
equations) _ 

Direct variation 
Maxima and minima 
Inequalities 

Area (continued) 
Ratio, proportion 
Proportional lines 
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EXTRACT FROM THE DETAILED SYLLABUS OF MATHEMATICS 
OF THE MIDDLE SCHOOL ATTACHED TO THE TOKYO 
HIGHER NORMAL SCHOOL—Co7itenued 


Vear 

Term 

Arithmetic and Algebra 

Geometry 

Trigonometry 

IV 

1 

(2 hours per week) 
Variation of functions 
and their graphs 
(continued) 

Inverse variation 
Simultaneous equa¬ 
tions of the second 
degree 

(2 hours per week) 
Similar polygons 
Ratio of areas 

(1 hour per week) 
Introduction to trigo- 
nometiy 

Circular functions of 
acute angles 

2 

Simultaneous equa¬ 
tions of the second 
degree (continued) 
Arithmetical progres¬ 
sion 

Regular polygons and 
circles 

Circumference and 'ir 
Fundamental proper¬ 
ties of straight Imes 
and planes 

Parallel planes and 
straight lines 
Perpendicular planes 
and straight hues 

Circular functions of 
acute angles (con¬ 
tinued) 

Circular functions of 
obtuse angles 
Properties of triangles 

3 

Geometrical progres¬ 
sion 

Annuities 

Dihedral angle 
Principles of projec¬ 
tive and perspective 
drawings 

Polyhedron, prism, 
pyramid 

Solution of triangles 
Logarithms of circular 
functions 

Simple surveying 

V 

1 

(2 hours per week) 
Permutation and com¬ 
bination 

Binomial theorem 
Elementary concepts 
of probability 
Functions and graphs 
includmg ■ elemen¬ 
tary concepts of the 
calculus 

(2 hours per week) 
Volumes of prism and 
pyramid 

Regular polyhedron 
Circular cylinder, cir¬ 
cular cone 

Volumes of circular 
cylinder and cone 

(1 hour per week) 
Circular functions of 
any angle 

2 

Reviews and supple¬ 
ments 

Sphere 

Reviews and supple¬ 
ments 

Circular functions of 
compound angles 
Solution of triangles 

3 

Reviews and supple¬ 
ments 

Reviews and supple¬ 
ments 

Reviews and supple¬ 
ments 


Notes 

(1) Each school year of this middle school is divided mto three semoaters, 
VIZ, the first from April 9 to July 10, the second from September 1 to Decem¬ 
ber 24, and the third from January 8 to March 25 

(2) As the table shows, the teaching schedule of this school allots just 
one more hour for the fourth and the fifth year than is provided by the 
Department of Education 
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The Present Phases of Mathematics Teaching in Middle 
Schools- Although the study of theory in teaching mathematics 15 
a matter of much importance, it has become an essential aim to 
supply practical knowledge for the purpose of cultivating the pupils’ 
ability to think mathematically. In selecting materials, specific 
precautions are taken to give materials suitable to the mental 
development of the pupils and applicable or interesting to them. 
Those which are too theoretical or abstruse for their understanding 
are to be avoided In order to lighten the hardship which pupils 
encounter in learning the rudiments of algebra and geometry, 
preparatory courses are given m these subjects so as first to secure 
their interest m the new subjects 

In former days authmetic, algebra, geometry, and trigonometry 
were taught quite independently of one another, but now efforts 
are being made to make close connection between these branches 
with the view of giving well-organized knowledge of mathematics 
to the pupils. Some discussions have been made on the disciplinary 
value of mathematics teaching, the ojnnions of American psy¬ 
chologists have been introduced, and this matter has attracted much 
attention on the part of our teachers 

The following points dealing with the more detailed phases of 
the course give further information as to the actual teaching at 
present: 

1 Numerical computations are deemed very important, therefoie drill la 
given in connection with numerical problems nob only in the arithmetic of 
the earlier grades but also in the algebra and geometry of the highei grades 
Stress 13 laid on approximate calculation, treatment of approximate values, 
computations by use of tables of logarithms and compound interest and also 
on the exercise of soroban-calculation In addition, some teachers are inclined 
to teach the use of the slide lule 

2 Some materials which were formerly treated in arithmetic are now given 
with algebra as they can be more conveniently explained, and everyday com¬ 
putations which require much of worldly experience are given in the higher 
grades to naore advantage, and consequently the antlimetical teaching in the 
lower classes is lessened, but it is generally believed not so advisable to exclude 
arithmetic from the lower classes in older to start early with the teaching of 
algebra and geometry 

3 Expeiiments, actual surveying, and other practical methods are used in 
teaching weights and measuica, geometry, and other .subjects, It is the general 
desire of schools to adopt the modem equipment which is necessary for mathe¬ 
matics teaching, and some schools are fitted with mathematical laboiatones 
and special classrooms or good collections of models and specimens, though 
many are still insufficiently equipped. 
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4 Every teacher is very careful in teaching the functional relation between 
vaiiable quantities and graphs, but there is still much to be desiied m the 
study of the practical methods of their treatment 

5 Permutations, combinations, and the binomial theorem have been ex¬ 
cluded from the syllabus of the Department of Education, but m some schools 
their outlines are taught, together with probability, since they are necessaiy 
for actual life problems The opinion that it is necessary to teach the primary 
concepts of the calculus in the middle school has been supported by some but 
it IS seldom tried. 

6 As a result of adding new teaching mateiials to meet the requirements 
of the times, some of the old mateiials have been erased completely or are 
now treated very briefly At the tenth annual meeting of the Mathematical 
Association held this year, it was proposed to exclude imaginary numbers 
from mathematics m the secondary schools The idea was seconded by many 
but the final decision was against such a proposal 

7 The greatest obstacle to the complete realization of ideal improve¬ 
ments of mathematical teaching is the entrance examinations to higher insti¬ 
tutions The fact that such examinations often involve difficult questions with 
utter disregard of what is taught in secondary schools has naturally compelled 
the teachers m the middle school to cover hard problems of algebra and 
geometry for preparation for these entrance examinations Such a condition is, 
of course, far from the original aims of secondary education The Department 
of Education therefore gave out a general instruction requesting that the 
matriculation of higher middle schools be decided by taking into considera¬ 
tion the merits made in the middle school by the candidates and that the 
entrance examinations be made much easier 

8 Although in former days the lecture method was employed m teaching 
mathematics m the secondary schools regardless of whether the pupils really 
understood or not, many teachers are now using the heuristic method in 
teaching Progress is being made with the individual mode of instruction by 
considering the individual needs and the development of the ability of each 
pupil, and m some schools the teaching is done by resorting partly to the 
laboratory method. 

The present condition, of the mathematical teaching m the other secondaiy 
schools is almost the same as that given above for the middle school. 

Girls’ High School. The girls’ high school aims at providing 
higher general education for girls who have completed the ordinary 
elementary school The course covers four or five years. According 
to the syllabus issued in 1911 by the Department of Education, 
each year of the course must have two hours a week for mathe¬ 
matics, mostly arithmetic, but in the uppei classes simple algebraic 
expressions, equations, simple plane and solid figures may be taught 
in addition. It is fnaintained by many that in order to arouse 
enough pupil interest in mathematics and at the same time meet the 
demand of the times, more time must be given to the teaching of 
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algebra and geometry and that three hours must accordingly be 
allotted to each year for mathematics. 

In 1920 the Department of Education revised the teaching 
schedule of mathematics of girls' high schools as given below, but 
no arrangement of the subject matter for this schedule has as yet 
been given out. 



The tenth annual meeting of the Mathematical Association held 
last year passed a resolution as follows for recommendation to the 
Department of Education* 


It :s believed piopcr to allot three hours a week each year for mathematics, 
disregarding the length of the courses of the girls’ high schools, and the 
standard of schedule of each branch of mathematics should be as hereunder 
given 



(The schedule hours for geometry m the fifth year are to cover solid geometry 
and trigonometry also) 


It may be well to quote here a part of the resolution passed by 
the third annual meeting of the Mathematical Association held in 
1921, which refers to the details of teaching mathematics in girls’ 
high schools for the five-year course: 

First i/ear—three hours weekly—total 120 hours 
Arithmetic (120 hours) integers and decimal fractions, compound numbers 
(weights and measures, money, time, angles), propel ties of integers, fiac- 
tions; ratio and proportion (simple proportion, compound proportion), 

Second j/eor—three hours weekly—total 120 hours 
Arithmetic (30 hours) ratio and proportion continued (proportional parts;’* 
alligation), percentage, interest 

Algebra (90 hours) introduction; positive and negative numbers, four rules 
of integral expressions, linear equations with one unknown quantity, 
linear simultaneous equations, 

♦ Subjects marked -wltb * are to be treoted briefly, 
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Third year —three hours weekly—^total 120 hours 
Algebra (70 hours) factors, greatest common measure, least common 
multiple, fractional expressions, fractional equations, square root, quad¬ 
ratic equations with one unknown quantity, fractional equations 
Geometry (50 hours) preparatory course, triangle, polygon (side, angle, 
congruence, area) 

Fow th year —three hours weekly—^total 120 hours 
Algebia (60 hours). ^simultaneous equations containing quadratic equa¬ 
tions, ratio and proportion, anthmetical and geometrical progressions, 
miscellaneous 

Geometry (60 hours) circle (arc, chord, angle at the center, inscribed angle, 
segment, secant and tangent, two circles, inscribed and circumscribed fig¬ 
ures, circumference and area of circle), proportion (proportional lines) 
Fifth yeuT^three hours weekly—total 120 hours 
Geometry (70 hours) proportion continued (similar figures, ratio of areas, 
circular functions of acute angles); straight line and plane, prism and 
pyramid, circular cylinder and cone, sphere 
Arithmetic, algebra, and geometry (50 hours) everyday computations (in¬ 
surance, taxes, securities, annuities, installments, daily purchases, charges 
and fees, domestic accounts), reviews and supplements of preceding 
year's course. 

Notes 

1 Soroban-calculation is to be exercised in each year by a timely arrange¬ 
ment of hours 

2 The graph is to be given by the proper arrangement and discretion of 
teachers in charge 

3 Simple geometrical construction and loci are to be given on all proper 
occasions 

4 In teaching arithmetic and geometry, efforts must be made to let pupils 
do experimental work and actual measuring 

5 Pupils must be made familiar with the use of letters while arithmetic 
or introductory lessons of algebra are taught 

The syllabus for the teaching of mathematics prepared by the 
same Association for girls’ high schools of four-year courses is similar 
to that referred to above except that some of the subject matter 
of algebra and circular functions is reduced or omitted In 1923 
the Association prepared the syllabi on the teaching of mathematics 
for the postgraduate course of girls’ high schools and the girls’ 
real-high schools, and they will be discussed here 

It may be said that mathematics education in the girls’ schools 
has made remarkable progress during the last decade, but while we 
hear much complaint concerning the difficulty experienced in teach¬ 
ing mathematics to girls we cannot deny that there is a tendency 
to teach in girls’ high schools having excellent pupils the same 

* Subjects marked with * are to be treated briefly 
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grade of mathematics that is taught in the middle schools. Above 
all, however, it is more desirable that girls be educated to qualify 
for what is required of them in real life, because even though the 
number of girls desiring to enter the postgraduate course of girls’ 
high schools or other higher institutions is ever increasing, it is still 
relatively small when compared with the number of boys who are 
candidates for higher education 

Normal Schools. The normal school is the institution for train¬ 
ing the teachers of the elementary school, the class organization 
and the syllabus of which were revised in 1925 by the Department 
of Education in order to meet the requirements of modern times. 
This institution divides itself into two divisions* the first division 
extends over five years and admits those who have completed the 
first- or the second-year course of the higher elementary school, 
the second division for men is for the graduates of the middle 
school and its course covers one year, while the second division 
for women admits the graduates of girls’ high schools and the 
course extends from one to two years. A postgraduate course was 
recently attached to those courses in order to provide the graduates 
more advanced education on selected subjects for the purpose of 
training superior teachers for the elementary school. 

The syllabus of mathematics for the normal school for men is 
given below. 

First Divibion 

First year-four hours weekly, 

Arithmetic and algebra 

Integers, decimal fractions, fractions, proportion, percentage; negative 
numbers, integral expressions (addition, subtraction, multiplication, divi¬ 
sion); linear equations (linear equations "with one unknown quantity, 
simultaneous equations, variation of values of linear expressions and their 
graphs) 

Geometry 

Construction of simple plane figures, making of models of simple solid 
bodies, mensuration of length, angle, area, and volume; straight lines 
(angle, parallel lines), rectilinear figures (triangle, parallelogram) 

Second year —four hours weekly 
Arithmetic and algebra 

Fractional expressions (factors, greatest common measure, least common 
multiple, reduction to the lowest terms, reduction to the common denomi¬ 
nator, addition, subtraction, multiplication, diviision, fractional equations); 
quadratic equations (square root, irrational numbers, equations with one 
unknown quantity, fractional equations, irrational equations, simultaneous 
equations, variation of values of quadratic expressions and their graphs) 
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Geometry 

Circle (arc, chord, angle at the center, inscribed angle, segment, tangent, 
two circles, inscribed and circumscribed figures), loci, construction prob¬ 
lems 

Third year —four hours weekly 
Arithmetic and algebra 

Proportion (ratio, proportion, direct variation, inverse variation, graphical 
illustration); progression (aiithmetical progression, geometical progres¬ 
sion), logarithms, percentage (percentage, interest, annuities) 

Geometiy 

Area, proportion (proportional lines, similar figures), circumference and 
area of circle, circular functions, solution of triangles, simple surveying 

Fourth year —^three hours weekly 
Algebra 

PeiTautations and combinations, binomial theorfem; probability 
Geometry 

Plane and stiaight line (planes and straight lines, two planes, dihedral 
angle, solid angle), polyhedrons (prism, pyramid); round bodies (circular 
cylinder, ciicular cone, sphere) 

Aiithmetic 

Various solutions of applied problems, method of constructing of prob¬ 
lems, eveiyday computations, practice of soroban-oalculation 
Method of teaching arithmetic in elementary schools 
Aim, selection and anangement of subject matter, methods of instruc¬ 
tion; mstmments and useful advices for actual teaching, study of text¬ 
books of elementary schools. 

Fifth year —thiee hours weekly. 

Reviews and supplements 

Relation between number and quantity, numbers, algebraical expressions, 
equations, inequalities, functions and their graphs, maxima and minima; 
general method of finding the greatest common measure,' evolution (square 
root, cube root), principles of projective and perspective drawings, come 
sections, elliiisoid 

Second Division 

First year —two hours weekly 
Arithmetic 

Various solutions of applied problems; method of constructing problems, 
eveiyday computations, practice of soroban-calculation 
Method of teaching arithmetic m elementary schools 
Similar to those taught in the first division 

Postgraduate course —four houis weekly 
Algebra and geometry 

Permutation, combination, probability; progressions, logarithms, theory 
of equations; loci, problems m geometrical construction 
Tngonometiy 

Circular functions, tiigonometrical equations, spherical triangle. 
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The outline of analytical geometry 
The outline of calculus 

Study of the teaching arithmetic in elementary schools 

Note, Among the remarks attached to this syllabus it is stated that enough 
exercise m the computation of numbera should bo given m eveiy year course 
and that pupils must become well versed in approximate calculation and 
treatment of approximate values and familiar with the use of the slide-rule 
and tables of logarithms and compound interest, and tlint teaching of loci, con¬ 
struction, and area should be given also m other school years than those pro¬ 
vided m the ^llabua by proper arrangement 

The teaching subjects for the first division of the normal school 
for women m the revised syllabus are the same as those of the 
normal school for men except that the teaching hours of mathe¬ 
matics in the third year are one hour less. 

Under the old system, the teachers and the pupils m the normal 
schools were considerably overburdened because general knowledge 
of mathematics had to be treated within a comparatively few hours. 
Moreover, the study of the teaching of arithmetic in the elementary 
school had to be taken as well, but the revised syllabus increased 
the teaching hours and made the instruction, far more substantial 
Such amendment of the syllabus was, of course, made by compari¬ 
son with the proposed syllabus prepared in 1924 by the Mathe¬ 
matical Association, Since no detailed subject matter for the post¬ 
graduate course was contained in the syllabus, the details have been 
a subject of discussion and study of some members of the Associa¬ 
tion at every annual meeting for the last few years, 

III Higher Middle School 

Course of Study. The whole course of the higher middle school 
extends over seven years. The first four years are for the ordinary 
course, the schedule of which is same as that of the first four years 
of the middle school, and the higher course covers the remaining 
three years, Although some higher middle schools of seven-year 
courses have been established in recent years, most of the higher 
middle schools have the higher course only. 

The higher course is subdivided into a literary course and a 
science course In the first year of the literary course three hours 
per week are allotted to mathematics, and according to the syllabus 
of 1923 of the Department of Education supplements of geometry 
(solid) and algebra and the outlines of trigonometry, plane analy¬ 
tical geometry, and calculus are to be taught 
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In the science course four hours per week are allotted to mathe¬ 
matics in each year, and the syllabus of 1926 of the Department of 
Education provides solid geometry (about 20 hours), trigonometry 
(about 40 hours), analytical geometry (plane and solid, about 70 
hours), algebra (about 60 hours), and calculus (about 170 hours); 
in addition, dynamics (2 hours per week) can be taught to those 
who may desire it. 

I have given a summary of the mam changes recently made m 
the teaching of mathematics in the various schools for ordinary 
education In conclusion I wish to express my warm thanks to my 
colleagues. Professors T Ando, R Eurokawa, and others for their 
generous help m preparing this report 



RUS.SIA 


Bv PROFESSOR D. SINTZOF 
Universily of Kharkov 

The Reform Project of 1915. Materials relating to the teaching 
of matiiematios in Russia were assembled by the Russian delegates 
to the IMUK Conference and were published in 1909-1912 Since 
that date, the teaching of mathematics has seen far-reaching 
changes, of which I shall attempt to give an account. 

In the first place, mention should be made of the chief innova¬ 
tion made by the Russian delegation in the period under discussion 
This was the addition of a special course in the seventh class of 
the Reakchuk,^ consisting of the ideas of analytic geometry and 
the infinitesimal calculus. Syllabi of this work are given in the 
memoir by K. Vogt* and also in my report in L'Enseignment 
mathimatiquG.^ Teachers were divided in their opinions as to the 
result of these innovations The conservatists found that higher 
mathematics was too difficult for the students of the secondary 
schools. The advocates of the reform, on the other hand, considered 
parts of the course deplorably simple and urged that they be in¬ 
cluded in elementary mathematics. Some of the professors in the 
higher technical schools saw an appreciable gain from this innova¬ 
tion; others, on the contrary, felt that the first-year students had 
lost the interest which always attaches to a totally new subject 
without obtaining the solid foundation necessary to their later 
studies Sometimes, also, there was the additional difficulty of hav¬ 
ing to learn again things which might or might not have been taught 
in the secondary schools * Be this as it may, Hic innovation pro- 

^TIig Bedschule cori'eHponrlB to the Oimaa/itum In Oo'iimny will) Iho dlfficrpnce 
that moclern languages replacorl the claHslcs Its courHP foUawed the first thine 
years of tho primniy school anil Its seven or somdiuina eight elaBSt’S Inoludnfl pupils 
from the age o! ten to eighteen riio course in tlm was pnraUnU'il by tho 

eight years ot the moclern or o£ the claBskal (?i/in.nfl8!iim.~*EtlUor 

= Borioht iiber d wof/Kmatisc/icn- mUoiTtcM an d. nisflfltjJien. JtBalseliulon 

•Vol XI (1000), pp 33-86 

‘ M J Poprnglnko notes In his leport on the teaching of mathematlcB that the 
teaching ol analytic geometry In the cadot corps had had no notlceahle lesulta 
(toaiiWols pofUlfe) 
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diiced a leavening in the stagnant form of the teaching of mathe¬ 
matics and it was by no chance coincidence that the calling of a 
congress of teachers of mathematics was proposed at the same time 
to consider the teaching of the subject This conference took place 
in St Petersburg,® January 9-16, 1912 Two years latei, this was 
followed by a second conference at Moscow, Januaiy 8-16, 1914" 
During the interim, the Thirteenth Congress of Russian Scientists 
and Physicians took place at Tiflis This differed from their pre¬ 
ceding meetings by the addition of a very active section on the 
teaching of mathematics The lively interest in the subject resulted 
in the founding of a journal which appeared at Moscow under the 
editorship of J. J Tchistiakov 

It is not without significance that the matter of the refoimi of 
the secondary schools was mentioned m the general orders given 
by the Minister of Public Instruction, and that m April, 1915, a 
special conference on this subject convened under the presidency 
of M N P Ignatieff The general plan adopted by this conference 
was as follows; 

1 Schoola to be state-supported. 

2 A liberal education to be given, not one having preparation foi the 
higher schools as its immodiate objective 

3. The school course to be of seven years, divided into two cycles of three 
and of four yeais each, the teaching m the first cycle to confonn to that 
of the existing higher primary schools so that there would bo but one 
syllabus for this cycle, specialization to begin m the second cycle 

In each year of the first cycle, four hours a week were assigned 
to mathematics, making a total of twelve hours. Four courses were 
planned for the second cycle in imitation of the French system 
These with their time-allotment in mathematics were as follows. 

1 Neo-humanitanan, one modem foreign language, emphasis on literary 
studies, mathematics i, 4, 4, and 3 hours a week respectively m the four 
years Total 16 hours 

2 Classical-humanitarian, one modern foreign language and one ancient 
language, preference given to literary subjects lather than to mathe¬ 
matics and science Mathematics 4, 3, 3, and 2 houis Total 12 hours 

3 Realschule, specializing in natural science, mathematics 4, 4, 4, and 6 
hours Total 17. 

4 Realschule, specializing in mathematical sciences, mathematics 4, 6, 6, 
and 6 hours. Total 22 hours 

'See my I’eaort of this meeting In L’Enseigvement mathiniatiQiiOj XIV (1912), 

pp 222-28 

• See Zeitsolirift Jili mafMmatisolicn und iiatur'wisBensohaJtliplien UnterrioJit, 
XLV (1914), pp 300-804 
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Thus, th© total time assigned to mathematics for the entire 
course was (1) 27 hours, (2) 24, (3) 29, and (4) 34 In comparison 
with the distribution of hours in the Gymnasium as it then existed, 
where 32 hours were allotted to mathematics in the eight classes, 
or 30 in those schools which had no eighth class (a class which was 
given over principally to review), and in contrast to the Realschule 
with 35 hours devoted to mathematics,'^ it is evident that the reform 
proposed in 1915 favored the classics rather than mathematics, 
reducing the latter almost to the standard of the six-year com¬ 
mercial courses in the Realschule in the case of the neo-humanita¬ 
rian course, and in the scientific course diminishing the time until 
it was comparable to that of the former classical Gymnasium (29 
as compared with 32) It was only in the mathematics section of 
the Realschule that the proposed plan preserved practically the 
same number of hours as that in the former schools (34 as against 
35) 

The materials collected by the commission were published by 
the Ministry (Department) of Education in 1915 ® Those included 
syllabi in mathematics with explanatory notes written by a spe¬ 
cially appointed subcommittee. In this report there appeared an 
expression of opinion from K Lebedmtseff, who thought it might 
be possible to introduce the elements of higher mathematics into 
the neo-humanitarian course and who drafted a program of studies 
on this plan including the theory of combinations, the binomial 
theorem, continued fractions, and indeterminate equations. There 
also was a memoir from Professor D A Grave, who protested 
against the further lessening of the mathematics taught in the 
classical course which included two ancient languages® Another 
of the contributors was W W Kondratieff, director of the eighth . 
Gymnasium at St. Petersburg, who considered it indispensable to 
teach the seventh class the theoretical foundations (theoretische 
Begnindung) of the four operations with whole numbers and frac¬ 
tions Framed on a schedule of hours that the subcommittee on 
mathematics found insufiiDient, these syllabi were in the nature of 
compromises and they met with lively criticism at the hands of 

1 Commerclftl courses oitenacd only thtougli the sixth your and tlio matlioraatlcs 
of the fifth and sixth years was reduced to 2 and 3 hours respoctlvcly, loiivlng u 
total of 23 hours 

‘ Material!/ po reforme ereiney alikoly, Primernye programmy y obyaanenia, 

•A number of such schools were proposed which were not Included lu the four 
dlTlslonB listed nbore —Editor 
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the methodologists at Moscow especially These innovations wcie 
scarcely put into practice, however, for a year later the revolution 
took place, everything was overturned, and the system of public 
education was radically changed It is hardly worth while to con¬ 
sider the woik of the Ignatieff Commission at greater length I have 
described it only because it shows that even at that time there was 
a tendency to minimize the place given to mathematics in the cur¬ 
riculum—a tendency that has characterized the post-revolutionary 
period, although naturally people have given it a different theo¬ 
retical explanation 

In the U S S R. “ there exist two principal systems of public 
instruction that of the RS.FSR^* (Russia) and that of the 
Ukraine The other republics of the umon have mutated one or 
the other of these, generally choosing that of the RSFSR Ac¬ 
cordingly, I shall describe these two systems only 

Public Education and the Teaching of Mathematics in the 
R S F.S R The history of public education in Russia after the 
revolution of 1917 falls into three periods. 

1. The period of the provisional government when public educa¬ 
tion had not been affected by radical reforms. 

2 The period following the Communist party's coming into power, 
the period of the communistic government or of the "SEP," 
the period of the destruction of the old institutions and of the 
eager and feverish construction of the new Universities and 
technical colleges were thrown open to the entire proletariat 
Each town founded a university of its own. It was not long, 
howevoi, before the greater part of these ephemeral creations 
died a natural death, but even so the number of universities 
and higher technical schools was considerably increased, pro¬ 
viding a sufficient number for the third period referred to 
below. 

3 The period of the consolidation and construction, called the 
"NEP." 

« See llie Russian journal, The TeacMng of Matliematioa, for 19115. 

“ Union of Socialist SoYlet Republics, tlie new legal name for "Russia,” con¬ 
sisting of six republics tUo RSUSE (Russia proper), White Russia, Ukraine, 
Transcaucasus Federation, Usuzbelc, and Turkoman —Hditor 

” Russian Socialist Fedeiated Soviet Republic —Editor 

”The old economic policy, these -words an old Russian being "Stmay Boono- 
mitoheslMya- Folitika 

“ Tbe new economic policy, ‘^Bovaya BconomltohesJeaya PoUtiJta 
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It should be noted that certain of the schools had moved be¬ 
cause of the evacuation of institutions in regions held by the 
enemy. Thus, the University of Juneff was tranefcired to Voronej, 
and that of Varsovic to Rostov (on the Don) vSince a certain pre- 
liiuinaxy prepfU’ation seems indispensable for students admitted to 
the higher schools, this emergency called into being a preparatory 
course for the higher institutions. This was at first called the 
“0-semester”, later it was called the class for workers (Jacultes 
ouvneres). It seemed probable that these classes would be tem¬ 
porary, lasting only until the reorgamzed secondary schools would 
put a limit on the number of new students. At the piosent time, 
however, no reduction in their numbers is perceptible On the con- 
traiy, they show signs of further development and their two-year 
course is being extended to three years. 

The primary and secondary schools have undergone radical 
rGaiganization In the RS.F.SR. a unified activity hchooD’’ has 
been organized. This has a nine-year course, the first four years 
of which form the first division or cycle. In the first cycle, the 
ourrioulum is built on a scheme of complexes,'® that is, the teaching 
of a class in the hands of a single ninsler The .subject matter to be 
taught, however, is not divided according to the traditional imbnca 
of language, natural and physical sciences, mathematics, etc, but 
18 grouped according to certain topics. 

The First Cycle. It is exceedingly difficult to state the time 
given to the teaching of mathematics in the primary schools (that 
is, in the first four years) because of the complexes about which 
the work centers, and one can only give a few conclusions based 
on the general introduction that appears in the syllabus and then 
give the program in mathematics 

What place, then, is assigned to the teaching of reading, writing, 
and arithmetic? Providing the child with the knowledge of read¬ 
ing, writing, and computation is one of the most important of the 
school’s problems If this knowledge is not provided, it is impossible 


'’Tbla school la also called a "unified Inlior school" Irom tUc Arteit- 

scliMio which la the nuine given It In dlBcussloiifl written In German. '^Chla term, 
liowcver, Is mlslondlng to American rcadcis na It connotes soclailHin ratlior than n 
method In education —Hdltor. 

w'i'ho term oomplem Is somewhat equivalent to the "unit of work" Idea now 
fiiilnliig popularity In elcuiontnry schools In America It Is the center of Interest 
nl)oiil which are clustered nil of the activities of a class —Kdltor, 

11 Programs and l{ethod» oj the Unified Activity Sohoola, Vol. I, 1028. (I shall 
give a brief exposition of the parts which bear on mathematics 1 
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to speak seriously of the socialistic education of the mass of the 
children The vital aspect of the work of the schools, that is to 
say, the carrying out of its unified program winch consists both in 
raising the level of the development of the child and in increasing 
his value to the country, all enhances the importance of the knowl¬ 
edge of reading, writing, and computation The main reasons for 
the lowering of the standards of instruction arc the poverty of the 
school and a badly organized school year But in addition there is 
the dearth of information on method on the part of the teachers, 
many of them know the traditions of the former schools but have 
only a superficial acquaintance with the newer methods The new 
syllabi in languages and m mathematics give precise specifications 
on the extent of knowledge and the corresponding techniques to 
he acquired m the different years of instruction The explanations 
of the methods to be used aid in the understanding of the intimate 
connection between work in languages and mathematics and the 
general work of the complexes and the general life of the pupil 
community It is impossible to indicate the peicentage of time 
which should be devoted to acquiring the essential knowledge of 
language and mathematics outside of the complexes, for it vanes 
from one school to another 

SYLLABUS IN MATHEMATICS 

First Year 

Numbeis belongme to the first decade Counting forwards and backwards 
Addition and subtraction of numbers less than 10 

Numbeis of the second decade Counting Fom rules with niirabeis loss 
than 20 (i e, addition, subtuiction, multiplication, and division) 

Concept of parts of a unit, half, fouith Writing of ^ and 14 ■ 

Counting by tens, Numbeis to 100 

Meter and centimeter, kilogram, htie. Uses of these measures 
Telling the houis on a clock, days of the week Counting of specie, paper 
money. 

Geometric concepts squaie, tz’iangle, circle Diawing these figures 
Position of an object with respect to anothei left, light, above, below, etc 
Solving of problems of one or two questions each 

Second Year 

Counting backwards and forwards to 100, Addition and subtraction of num¬ 
bers within the limit of 100. 

Multiplication and division by tables 

Comparison of numbers by difference and quotient, greater, less, too much, 
too little, how much and how many times 

Counting by hundieds Pour operations with 100, 200, etc Numbers to 1,000, 
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Addition and subtraction of numbois in this doraB-m Unit fractions, % 
y,o Transformation of fractions. Addition and subtraction of fractions 
Measuies of length (meter), weight (gram), time (day, month, year) 
Staking out straight lines on the ground and iiioasuriiig them 
Making change. 

Addition and subtraction of denominate nuinbera of two denominations, 
as ruble and copak, meter and centimeter. 

Telling time to minutes. To toll the time elapsed between two events 
within a month. 

Equality of sides and of angles in a square Units of measure of areas 
(square meter, decimeter, and centimeter) Measuring the area of a rectangle, 
as for instance the classroom. 

Pioblems containing two or three questions. 

Third Year 

Four operations with numbers less than 1000. Numbers to 1,000,000 Sepa¬ 
rating numbers into orders and classes. Addition and subtraction of numbers 
to 1,000,000 Division of numbers as far as 1,000,000 by numbora with 1, 2, or 
3 decimal places, Division by a number of several figures when the quotient 
13 a one-figure number Use of s’choty " (tables d aalcuh [russe]) for the addi¬ 
tion and subtraction of numbers of several figures, Multiplication and division 
of compound and denominate numbers 

Beginning of decimal fi actions Oral and written naming of decimals 
Transformation and comparison of decimals. Addition and subtraction of 
decimals not smaller than hundredths Writing compound denominate num¬ 
bers as decimal fractions 

Finding the tune elapsing between two events within a year of each other 
Equality of sides and angles of a rectangle Drawing parallels and perpen¬ 
diculars on paper or laying them out on the ground Measuring the area of 
a rectangular field. Units of land measure (are, hectare, arpent) Making a 
map of a field Drawing straight line diugiams (not inoie than three or four). 
Idea of scale drawing Equality of faces of a cube. 

Measures of volume (cubic meter, decimeter, centimeter) Measuring 
volume of rectangular box, 

Problems containing three or four questions 

Fourth Year 

Decimal fraction multiplication and division of a fraction by a whole 
number, of a whole number by a fiaction, of a fraction by a fraction Multi¬ 
plication and division by ID, 100, 1,000 
Idea of per cent. Simple interest. 

Common fractions; changing one fiaction into another Comparison of 
fractions, reduction of fractions. Addition and subtraction of fractions by 
inspection (denominators less than 100). Finding part of a given number or 
finding a number, knowing a given part Changing common fiactious to deci¬ 
mals Approximation to witliin 0,1, 0,01, 0,001 

Arithmetic mean Knowledge of the terminology of arithmetic operations 
and of the i elation between terms 


>• The HuBBlan abaons 
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Changing Russian measuies into metiic units Use of conversion tables. 
Deteimmaiion of the intei-val between two dates within a century 
Keeping accounts of leccipts and expendituies of money and of goods 
Drawing circles Relation of radius, diamctei, and circumfcience Units of 
angle measure Measurement of angles Drawing angles with a protractor. 
Simple diagrams with a on clc divided into 2, 3, 4, 6, 8 parts 

Pioperties of sides and angles of lectangles, isosceles tiiangles, equilateral 
triangles Area of a triangle Making a simple contour map Use of scales in 
measuiing distances between points on a map or a plan 

Right prism, volume of a prism, cubical contents of a room, of a house 

This syllabus is followed by a discussion of the connection of 
mathematical skill in practical affairs which we will abridge as 
follows. 

To show the children how to use computation and measure¬ 
ment to interpret the life about us, it is necessary to build habits 
of accurate calculation and measurement, to stimulate their ideas 
and to add to their economic value by the ability to keep expense 
accounts and to compute discount Skill in computation is acquired 
by the solution of a sequence of problems (with numbers in the 
first decade to begin with, then numbers from the second, etc ), 
these problems dealing with material that is varied systematically 
The method of analogies is used tO’ a great extent The study of 
operations with numbers in the thousands begins with simple ex¬ 
amples The recognition of the commutative properties of a product 
and of a sum are helpful in this work Each type of computation 
exercise is earned out in three ways mental problems, columns or 
parentheses, written problems^" The content of the mental and 
verbal problems is drawn from the units of work given m the school, 
although the actual experience of the pupils may not include this 
work Too much time should not be given to drill exercises Several 
years ago the work with compound denominate numbers was greatly 
abridged for this reason. At present it has been proposed that opera¬ 
tions with numbeis of several figures and with fractions may be 
lessened without fear of harm either to the child's mental develop¬ 
ment or to his usefulness In the first cycle, it is generally sufficient 
that the pupils can multiply two three-figure numbers or divide 
by a three-figure number. With the introduction of the metric sys¬ 
tem, the schools should give more attention to decimal fractions, 
As for common fractions, it is sufficient that the students acquire 

“ We should perhaps say verbal problems solved mentally, abstract practice 
exeioises, and verbal problems. Solved with a peacil.—Editor 
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skill in adding and subtracting fiactions by inspection without the 
use of the least common multiple, 

The solving of a given problem affoids an opportunity for acquir¬ 
ing knowledge of making an aimlysas. Jnfc demands another skill 
—that of discovering the given data anrl of stating the relations 
between them Accoidingly, the activities lue organized as seems 
suitable For the fust giouji, the activities are not so long as a half 
year In the second group, the accounts of the fodder for a cow are 
kept; in the third, the aceounta of a harvest from winch several 
pioblems may be deduced; to calculate the period of vegetation, 
the harvest per arpent, and like problciiih It is necessaiy to empha¬ 
size the relation of these results to mathematics itself (as in the 
properties of operations) In the third year, the examples are written 
as exercises in arithmetic, in the fouiih, the pupils are already 
constructing practical foinmlns. The elements of geometry are 
taught in connection with aiithmetic The course also includes the 
recognition of geomotiic forms and the study of .solids The proper¬ 
ties of these figures aie studied by ineasuiement, as, for example, 
finding the sum of the angles of a tiianglc by using a piotractor 
With the older clnldrcn the cuncciits of geoinotry arc developed 
as a basis for work in that subject It is absolutely necessary to 
icain the making of the simplest surveys, to know how to use the 
pace scale in measuring distances, to have practice in gauging 
distances by the eye Euring the hrst three grades, lengths are 
measured by the pace In the fourth year, simple surveying instru¬ 
ments are used Geometry should be comiected with arithmetic. 
Graphic methods are highly commended One should be somewhat 
conservative in the making of graphs Cuivcd line graphs are made 
only in the case of temperatures. Straight line graphs are to be 
used, this work being enlivened by the making of geometric designs 
The drawing should be neat and exact but the number of draw¬ 
ings should not be large. Arithmetic problems may be solved by 
this method, but it should not be gicatly stressed, m view of the 
fact that the development of skill in computation is one of the 
major pioblems of the school. At the end of the icport is a dis¬ 
cussion of models and instruments, the abacus, multiplication table, 
slide rule (regie a calcul) Finally, the syllabus is analyzed by yeaia, 
giving the topics which may be omitted 

The Second Cycle. After four years' study in the primaiy 
school, the pupil enters the secondary school, which is divided 
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into two parts The first division of three years (fifth, sixth, and 
seventh) forms the second part of the seven-year schools found 
both in the towns and in the country In reality, howevei, the 
country schools consist of but the first three classes (first to third) 
The eighth and ninth years, which are the second subdivision of 
the secondary schools, are expected to give an average education 
to the majority (75 per cent) of the pupils, only 25 per cent of the 
students going to the higher schools. (This is according to data 
from the Commissariat of Pubbe Instruction.) Thus, in the plan 
of study and in the organization of the curriculum the predominant 
problem is the continuation of the general education which the 
seven-year school gives The second objective is to complete within 
the period of nine yeais of academic work a general education and 
to lay a foundation for a materialistic concept of the woild 
“Since the first objective depends on the second, the second end 
of school is thus made clear ” At the same time the sura total of 
the knowledge gained by the pupil in the second should be entirely 
sufficient for the continuance of his studies in one or another of the 
advanced schools 

In regard to the puipose of the second division, as is the 
case in the first, there is a change in the idea of a general educa¬ 
tion, regardless of the precedent of the pre-revolutionary schools, 
and a shift of the emphasis to the social sciences on the one side 
and to the natural sciences in the largei sense of the word on the 
other It would be more coirect to say that this tendency is apparent 
in such studies as physics, chemistiy, natural science, and mathe¬ 
matics, which occupy less than a third of the student’s weekly 
program 

The requirements of the higher schools, however, have pro¬ 
voked certain tendencies towaid lessening the number of hours given 
to chemistry and to the natural sciences in favor of mathematics, 
but it would be unjust to consider this tendency as an out¬ 
growth of the desire to complete an aveiagc education in a nine- 
year couise 

The data in the first table below concerning the piogram of 
studies of a seven-year town school arc from the ofiicial recoid of 
a mathematics teacher in a school which has not attained the level 
necessary for the pupils to enter the higher school The reader can 
get some idea of the nature of the work done in this type of school 
by making a more or less detailed study of the tabic 
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PltOGFUM OF iStODIM OF A SBVEN-Yn\[l TfW.N ycilOOL 


Caurae 

m 

lilh Voai 

7th Ycui 

Total 
Numhot of 
Li'HMOllB * 

1. Social ScieiicGS 

<1 

4 

1 ■ 

4 

408 

2 Langiittgo 

1 • • » * * 

5 

5 

4 

476 

3 Mathematics 

4 

4 

5 

442 

4 Natural Sci(‘n('Oi*i . . , 

3 

4 

4 

3741 

5 Chomistiy .. . *. 

1 

2 

2 

1701 

6 Physics 

« • 1 

4 

4 

4 

408 

7 Geogiaphy . 

2 1 

2 

2 

204 

S. I'oreign Languiigos 

3 

3 

3 

306 

9. Sliopwork (travail'} 

3 ' 

3 

3 

306 

10 Graphic Aits 

2 

2 

2 

204 

U Singing I 






Music 

- • 4 » . « 

2 

W 2 


170 

Rliythra i 






12 Physical Educal.iou . . 

2 

Hi 

lU 

170 


* a'liG lant cdlumn 1 h {'iili‘ulnl<>il (iii tlii' IiuhIs nf ;ill u v'dr, of which diie 

iH (iGvotcd to (ugiiiil/titldii niul one <ii llniil \^ol^ 

t Prloi to thu mil KiluKil joai, tliw HUliJrctH ait* tuii^jlit by tlo* Hiuiit' luHtiucLot' 


Piioc.«\M ov StanirB or a SotoNoAitv ScutKiit—C yclr 

A. STUDIES ('t)MMON TO U,L tmilLSEfl 


C'oiiiac 

hth \l‘Ul 

hth Ywu 

TiiLiil Aiiiiihri 
(if Lcsstms 

1 Social Sciences 

6 

4 

300 

2 Language and Literatuio 

4 

4 

272 

3 Mathematics 

4 

4 

272 

4 Natuial Sciences 

3 

3 

201 

6 Chcmistiy . . 

2 

2 

130 

6 Physios , 

* * . 1 « * 

3 

3 

201 

7 Modem Foreign Languages 

2 

2 

136 

8 Graphic Arts , 

2 

1 

102 

9. Singing 1 





Music 

P p * * p 

2 

1 

102 

Rhythm 

1 




to, Physical Education . . 

2 

1* 

102 

Total , 

1 1 t t • t 4 

29 

26 

1836 


♦Two htnuii 111 Iho comm* In pl'iDibobj 
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H STUDIES BETONSINQ TO PARTICULAH COURSES 


Course 

No of Horn sin 
8th Year 

No of Homs in 
9th Year 

Total No of 
IIoui'- 

Pedagogy 




0 Academic 

9 

12 

714 

b Pie-school 

8 ' 

12 

680 

c Political Instiiictiou 

9 

12 

714 

Coopeiative Couisc 




a Ruial {Caoperativeagncole) 

9 

13 

748 

b Consumer 

9 

13 

748 

Administration Couise 




a Duties and Eiuance 

7 

13 

680 

b Insurance 

7 

13 

080 

c Cl edit . . 

7 

13 

680 


SYLLABUS IN MATHEMATICS FOR THE FIRST PART OF THE 
SECOND DIVISION OF THE SECONDARY SCHOOL 

Fifth Year 

Review and geneialization of the pupil’s knowledge of decimal notation, 
on arithmetic operations with integers of consideiable size and with decimal 
fiactions Parts of a number expiessed m per cents 

Relation between the given quantities and the lesulta of operations Chocks 
for computation Solution of simple equations by the lelations thus established 
Effect on results of changes m numbers themselves 

The straight line, segments, measurement Metiic measures of length Use 
of ruler Constiuction of straight line diagrams and graphs of empirical data 
Estimating eriors of measuiement Rounding off the results of operations on 
approximate numbers 

Common fractions Reducing fractions to lowest terms Prime and com¬ 
posite numbers Conditions of divisibility by 2, 4, 5, 3, 9 Eactoiing Least 
common multiple Operations on common fiactions Changing fractions to 
decimals equivalent within an assigned degree of accuracy Dull in computa¬ 
tion with common fractions and decimals combined 

Right angle and its parts as a measure of angles Circumfeience, measure¬ 
ment of arcs in degiecs, measuiement of angles by their aics, use of the pro¬ 
tractor Constiuction of an angle equal to a given angle by luler and compass 
Addition and subtraction of angles Multiplication and division of angles by 
a given number (by constiuction) Construction of designs using circles Adja¬ 
cent angles Equal adjacent angles, Perpendiculars and obliques Supplemen- 
taiy angles Sum of adjacent angles Sum of angles about a point Vertical 
angles 

Rectangle, square, parallelogiam, tiiangle, tiapezoid Principal properties 
of these figures Then constiuction with rulci and square Metric units of 
area Area forniulas for the figures mentioned above Area of polygon by 
breaking it into triangles and trapezoids 

Use of letters to indicate operations on the numbeis repiesented by the 
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letters Idea of a ])ouer Side of a square (of given aroal given by trial and 
by tables (of squaie roots) Foimulns for the solution of problems Order of 
operations Use of pureutlu'seH Kvuhiation of fomuilas for iiitegt.il and frac¬ 
tional values of the letlerb Cube and na'tangul.ir prism Metiie units of 
vohiine Volume formulas for eiihe and leetatigulnr prism Foiiimla for com¬ 
puting the volume fimn the weight Meliic units of weight Area and volume 
of a triangular prism, 

Ratio Ratio of wgmi'nts, areas, volumes, vveiglits, ete Seales and the con¬ 
version of linear scides into number seales Iliilio eviiresspd as per cent Rela¬ 
tive error expi eased in pci* cent Diiect v'aniition Propeities of mean propor¬ 
tions and the deteiminatiou of the imkiirmn teirn Invcise viuiation Division 
of a magnitude into jiaits having a given ratio Pioblems on dividing a mag¬ 
nitude proportionally. 

Solution of simple equations in one unknown having numerical coefficients 
Circle and eylinder Ev-penmeiital defennination of the latio of a circiim- 
feience to its cliunicter The niimhei 3 14 Pormula for (he length of a circiim- 
feience ExpenmetUal detoimiiULtion of the uiea of u circle Fotnmla for the 
area of a circle Study of tv c>!miler Fonmihts foi area and volume 

Construction of a tnuTigle having thiee aides given Knowlerlge of conven¬ 
tional notation, 

Geodetic work* 

(1) Suivev' of iL field with t-iiuple contour by measuring leupth.s alone 
(by breaking tlu* iiiea into tiiiingles) 

(2) Survey by aid of the squine 

(3) Mapping a field with simple contoin or a footpath by use of a plane 
table, compass, and triangle 

(4) Making a profile with a tnivugle imd a surveyor’s rod, a apiut level 
or a mason's level. 


Sixth Ymn 

Axis of numbei*s Graphic reinesentatmii of quantities who!=e dneetion is 
opposite to each otliei Signed niimberh Alwolute valnc Addition and sub¬ 
traction of signed number^ MulUplication and divi'rion of signed numbers 
Solution, of equations by tiunsposing terms 

Paiallel line.s Constuictiou with rulei and squaie Equality of coiiesponcl- 
ing angles and of alternate interior angles, Theorem of angles whose sides arc 
parallel Properties of angles \vho«c sides aie pcipendiculnr 

Power of R numbei. Finding integral or fiactioiuvl powers Powers of num¬ 
bers expressed by letters Rules for niiiltiphcatum and division of positive 
poweis of numbers having the same base Coinmuliitive law of imilli]ilication 
(nb = ha) Associative law (h/Dc “ (ar)h-■= fi(/m) Multiiiliciition of mono¬ 
mials Changing fractions having mouounal numeiaiors and denummatois to 
equivalent fractions tSolution of fiiRt-degieii equa(iouh with Iwo toriufi and 
with liteuil cocflieients Addition and miiitiaetion of mononiuvls Pour uiles 
foi dealing with algebiaic fractions with monomial numeialois and deiionn- 
natora 

Position of a straight line with loference to a circle Position of line with 
1 eference to two circles The condrlions under winch a triangle is detennmed 
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Construction of a triangle, having its three sides given Construction of an 
angle equal to a given angle by means of a ruler and compass Construction 
of a triangle from other elements Conditions that govern the equality of 
tiiangles Theoiem of the sum of the angles of a triangle ClassificaLion of 
triangles according to their angles Isosceles triangle Concept of symmetiy 
Theorem of the bisector of the angle of an isosceles triangle Construction of 
axis of symmetry and of the bisector of an angle Perpendiculais, obliques 
and their projections Distance fiom a point to a line Erecting and diopping 
perpendiculars Division of a segment into two equal parts 

A polynomial as an algebraic sum Commutative law of addition a + b = 
b + a Associative law of addition a+ (b~c + d) ~ (a+h — c) + d Addi¬ 
tion and subtraction of polynomials Solution of equations Distributive law 
for multiplication Multiplication of a polynomial by a monomial, geometric 
illustrations Division of a polynomial by a monomial Taking out a common 
factoi Simplification of algebraic fractions with polynomial numerators and 
denominators by the lemoval of a monomial factor Solution of equations of 
the first degree with literal coefficients Multiplication of one polynomial by 
another Geometric illustrations Pactoimg a polynomial by gioupmg Special 
products (a + b)^ (a — by, (o + b)(a— b) The use of special products m 
the multiplication of two numbers Factoring by means of the foimulas for 
special products Computation of the difference of two squares by factoring 
Simplification of algebraic foimulas by combining fractions Multiplication and 
division of fractions having polynomial numerators and denominators Solu¬ 
tion of fractional equations 

Quadrilaterals Theorem for the sum of the angles Axis of symmetry of 
isosceles trapezoid Parallelograms Theorems regarding sides, angles, diagonals 
A rectangle as a special case of a parallelogram, axis of symmetry, theorem 
regal ding diagonals of a parallelogram Rhombus as a special case of a paral¬ 
lelogram, axes of symmetry, properties of diagonals Square as a special case 
of lectangle oi rhombus Axes of symmetry Constniction of quadiilaterals of 
different types according to certain given conditions Theorem regarding the 
line which bisects two sides of a triangle Division of a segment into equal 
parts Problems m computing linear elements and areas of quadrilaterals by 
means of equations Graph of functions y = ax, y = ax b, and of equations 
in the foim y = ax-\- b Transforming equations m the form ax-h by -{■ 
c = 0 into the form y = ax-\-b Simultaneous linear equations of the first 
degree Graphic solution of equations Solutions by substitution and by com¬ 
parison Solution of three simultaneous linear equations m three unknowns 
Solution of problems by means of equations 

Glide and circumference Axial and central symmetry of a circle Theorem 
concerning the diameter that is perpendicular to a chord Relation between 
the length of a chord and its distance from the center of the circle Properties 
of the laduis to the point of contact of a tangent Construction of a line 
tangent to a circle at a given point on the ciicumference Measurement of 
angles and arcs Central angles Measure of angles inscribed m a ciicle Angle 
inscribed in a semiciicle Construction of a line tangent to a circle and passing 
through a given external point Angle made by a tangent and a chord passing 
through the point of contact Problems dealing with the measuiement of the 
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circumfeiencp and of tt ciiclo, also wilh aroiis and sectors Making of 
designs on diffwcnb fccnles Concept of suiiilanty 
Geodetic woik (optional) 

(1) Measure of angk’S m a field with the simptest gmuometer and the 
application of this woik to maiiping a field with a simple outline 

(2) Making a piofile by using a simple level. 

(3) Finding the height of an objeel hy Hiinilur figures 

Srvbnth Ye Ml 

Determination of the ratio between two line segments Cmistniction of 
similar tiiangles Center of .similitude Pinpertii's of iiaiallel lines which cut 
the sides of an angle Constmctioii of a fourth piopoifional Coiistnielion of 
similar quadrilateials Conditions of snnihintv Ilatio of tlie lueas of similar 
triangles and polygons. Concept of mho, cosine, .md tangent of an acute angle 
Variation of tiigonomctuc functions willi ch.inges m the angle Three-place 
tables of trigonometric functuma .Solution of light 'uid iso'-'celi's tiiimglos by 
trigonomelnc functions Formula, foi Ihe luea of a tn.ingle m temia of two 
sides and the included angle 

Simple methods of calculation with lomided nninliers 
Calculation of the side of a .squaio having ii given aiea Sqimir mots of 
whole numbers and decmiala cairvmg the lesult tn a unit of given oidoi 
Pythagorean Theorem Moan iwopoitional Riliition between the height 
of a right tnanglo and the projections of its ,Miles Algehiiiic relations between 
the sides of a right triangle. Relation between the iiiwiiendieiilai duipped from 
a point on a circumference to a diameter and the projeetinns of the chouU 
on the same diametei Relation between the lenglhs of a tangent, a .secant, 
and the external part of the secant Gonsliuctmn and calculation of a mean 
proportional. 

Relations between the tiigonometiic fimcUons of an acute angle' 
sm X -p cos I = 1 tan x ~ - 

C().S X 

Incomplete equations of the second degioe and (heir .solution Taking fac¬ 
tors from undci the radical sign Inserting faciois beneath a radical sign 
Extracting square roots of a fraction whose nuineratois and denomin.'itors aie 
monomials or the peifoct squares of binomials Giapluc study of the function 

l/ = ax±b The meaning of the constants o and b Graph of p = - foi dif- 

ferent values of a Concept of function, y ~ ajf* as an expiession of the varia¬ 
tion of a quantity propoitional to the square of anothei quantity Giaph of 
this function for different value.? of a 

Constiuction and solution of equations of the second order, two lOots of 
the equation, solution by completing Ihe squau' Foimuhi foi the solution 
Concept of inscribed and circunuscubed polygons ConstuicLion of ciicle 
circumscribed or inscubed m a tiuuigle Pmpertics of the angles of an uiscubcd 
quadrilateral Regular polygons Construction of the following inscribed legu- 
lar polygons; triangle, quadilatcral, hexagon Finding the value of the side 
of each m teims of the radius of the circumscubed circle 
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Computation of trigonometric functions of angles of SO”, 45°, and 60“ 
Construction of regular octagon and dodecagon by doubling the sides of a 
square or of a regular hexagon inscribed in a circle Axial and central sym¬ 
metry of regular polygons Size of their angles Trigonometric foimulas foi 
the sides and area of a regular polygon m terms of the radius of the inscribed 
or circumsciibed circles 

Calculation from foimulas of the area and volume of the following solids 
right prism, cylinder, cone, sphere Application of these formulas for the area 
and volume to the solution of problems calling for the use of approximate 
computation Idea of lepresentmg these solids by their orthogonal piojeetions 
Geodetic work Detei ramation of inaccessible heights and distances by 
finding the angles with a goniometer and by computing the results graphically 
01 by means of tiigonometnc functions 


PROGRAM OF STUDIES OF THE SECONDARY SCHOOL 
SECOND CYCLE 


(8tli and 9th years) 

Eighth Year 

Summary of woik with fundamental operations on algebraic polynomials 
Proof of the identity 

(a ± = o® ± Za% + 3ab= ± h * 

Deiivation of formulas for 


a° —b» 
a — b 


and 


+ 

o -f b 


Simple tiansfoimatrons and operations with expressions which contain the 
radical sign Bunging numbcis undei the radical sign, reduction to like loots, 
multiplication, division of radicals, raising them to poweis and extracting 
roots The simplest cases of clearing the denominator of a fiaction of radicals' 


CL (JL CL 

y/b dz ■V'c m -^/h ± nV c 

Generalization of the concept of an exponent, zero, fractional, and negative 
Iriational exponents 

Construction and discussion of the graphs of the functions 

y = a® and y = loga x 

Logarithms and the principal properties Operations with logarithms and 
antilogaiithms Logaiithms on the base 10 Tables of logarithms and their use 

Graphing and discussion of the quadiatio functions y = and y = ax’ 
Graphs and discussion of the functions 

y = x’ ± Cj y = (x ± by, y = + hxc 

where a is not equal to zcio and where b®—4nc 5^ 0 

Study of the roots of an equation of the second degree. Geometiio inter¬ 
pretation Decomposition of a tiinomial of the second degree into linear 
factors Application to geometry. 

Theorems on the pioportions connected with a circle—pioperties of the 
tangent and secant, piopeities of chords which cut within a circle The bisector 
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of an interior angle of a triangle Numerical relations between the aides of a 
triangle Area of a triangle aa a function of its sides Geoiuelnc construction 
of the expressions 

—— ah ft* y.—, 

® = Va ± h I x~ -~i ~t X" \'ab 

c C 

Solution of equations coiit,lining fiuetions involving the uiiknownB Pos¬ 
sibility of cxtuineous roots Equivalent erniiifiouH 

Solution of equations m which the unknown is unrlei n radical sign and 
m which the equation reduces to one of the first or second degree Possibility 
of extraneous roots. 

Biquadratic equations 

Simplest cases of siinultaneC)u.s equations of the second degree m two 
unknowns Solutions of the types 

( 1 ) x±y = a,xy = h. 

( 2 ) T*— 7 /*= ft, r ± y = f) 

(3) 1 ;’+ y*~ a,xy = b 

Position of lme.s and planes in spaces, perpendicularity, parallelism, angle 
of inclination between a line and a plane, the tbi’oiem of the three perpen¬ 
diculars 

Rolutions between planes, parallelism, perpcndiciilanly, diheduvl angles, 
Angle made by two lines in space 
Polyhedral angles 

Principal properties of parallelepipeds and pyramids, their areas 
Trigonomotuc functions of an obtuse angle and then relations to those 
of an angle loss than 00 “ and more than 45 “ 

Variation and ginph of the trigonometric functions of angles between 0“ 
and 180“ Law of sines and of cosines. Then vise m the solution of triangles 
Logarithmic tables of tugonometne quantities 

Use of logarithms m all questions studied 111 geometry, trigonometry, and 
in algebraic technique 

Ninth Year 

Arithmetic and geometric progressions, foimula.s for the nth term and for 
the sum Use of these formulas in solving problems 

Concept of variation, constant and variable quantitiM, 

Concept of infinitely large and infinitely small magnitudes and their limits 
Piincipal theorems concerning limits 

Incieasmg and decieasing geometric progressions of an infinite number of 
terms Limit of the sum of a decieasing geometric progression 

Iriational numbens defined by two senes of rational niiinbors Illustration 
by a giaph Equality and inequality of lational numbei's. Operations with 
iiiational numbcia Ratio of iiicomnienfiurable line segments 

Regular polygons, length of the circumference of a ciicle,, area of a ciiole 
Cavalien’s Thcoiem applied to volumes of prisms and pyramids. 

Volume of cuived solids—cylinder, cone, sphetc 

Generalization of the concepts of angle and arc Angle measurement in 
ladians and in degrees 

Trigonometric functions of the general angle, Graphs of these functions. 
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their periodicity Inverse trigonometric functions Formulas for changing trigo¬ 
nometric functions to simpler form Functions of the sum and difference of 
two angles, of a double angle, of a half angle Formulas with logaiithms 

Formulas for the solution of scalene triangles Comimtation of the area of 
a polygon by decomposing it into triangles 

Solution of exceedingly simple equations of higher degree 

Solution of simple exponential and logarithmic equations Concept of the 
solution of inequalities of the first degree m m 

Peimiitations, arrangements, combinations Theorem Cn = Cni-n Newton's 
Binomial Formula (x + a)” for n a positive integer and the principal piopei- 
ties of the terms of the expansion 

To leally comprehend the bearing of this syllabus, it is neces¬ 
sary to discuss again the spirit in which it was made and the pur¬ 
poses which it selves m the teaching of mathematics The general 
statements which appear in the Syllabus and Educational Methods 
in the Unified Activity School (Moscow, 1927) give a detailed re¬ 
capitulation of these purposes. Only the mam ideas will be pre¬ 
sented. 

It begins with the statement that it upholds the same point of 
view m regard to mathematics and its place m the curriculum as is 
given in the preliminary memoir of 1926 It then states that mathe¬ 
matics, like science, has no value intrinsic to itself but that it is 
rather a method of thought But, it says, if mathematics is not 
taught for itself and if it does not play even a subsidiary part 
elsewhere, that does not imply that there is no place for it in 
the schools The question has been raised in heated arguments to 
combat the old idea that mathematics is taught exclusively for one 
end and that it has a role independent of the general system The 
place of mathematics m the cuniculum may be succinctly formu¬ 
lated as follows Mathematics is a discipline, practical and neces¬ 
sary for the pupil; an instrument with which he should become 
familiar for the sake of its uses both in school and m his life outside 
the school, whatever his calling may be. The utilitarian value m 
mathematics and the necessity for training in mathematics consti¬ 
tute its justification Piior to the revolution, the purpose of mathe¬ 
matics, especially geometry, was held to be the training of the mind 
in logical thinking Although this idea is recognized to-day, it is not 
predominant This neglect of the value of method ought to make 
itself felt and one must wait for future developments, not denying 
the utilitarian purposes of the teaching of mathematics but making 
use of them, as indeed was the case with the proponents of mathe¬ 
matics as training in rigorous thinking 
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By PROFKS.SOK PAttL HKFCUAtW 
Oda 

Period of Consolidation, Concwninp; the toaehing of mathe¬ 
matics in Scandinavia the years after 1910 may be ehaiactcnzed 
as forming a period of conaolulation in whicli the gieat educational 
reforms of the close of the Nineteenth and the beginning of the 
Twcntiotli Century have lioeu realised and liied in praetiee, and 
wheie material for new proiiosal'f have lieen collceted In the ycai 
1928 the preparatory vvoik for such {jropos.als is far advanced in 
Denmark and Norway; in Snedeii they haw' iv^ulb'd m the Act 
of 1927. The changes m the leaching of ninlhematies, howcvei, will 
probably not be very significant. 

Conccining this period, the inteicst is rlnelly eenh'ved iii scc- 
ondaiy education. Though the three Hcniidmavian countries as 
states arc mutually independent, they are still eonneoted by strong 
ties The causes are partly histoiieal and geographical and partly 
founded on the affinity of languages. The conformity in the couise 
of development regarding the cducationul leform is obvious 

Types of Schools In all the tliroe countiies there existed m 
the nineteenth century tluee different type.s of ‘'Chools without 
any organic connection. (1) Latimkolan (the clasHioal school), pie- 
pariiig for the official career (2) BoigcrHlolan (the iniddlc-class 
school) (3) Folkskolan (the public school). On account of the re- 
foims referred to above, the first two types were in Dcnmaik and 
Norway attached to a secondaiy school, with two successive par¬ 
titions—the Middelskolan and the Gi/mnamt (the middle school 
and the Gymnasium]. The lefoim was the result of the political 
growth of the clcmocracy The final examination of the Gymnasium 
[Artium] was mainly meant as a tos( of (he coiuplel.ion of a Ingher 
education But the passing ccrUficatc eiitith's the licilder to study 
at the university The lumiber profi(.ing by this riglit is increasing 
m a surprising manner. 

The work of the secondary school in Norway is mainly deter¬ 
mined by the act of 1896, furtliei developed by departmental rcgula- 
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tions and by supplementary acts of 1897,1902, 1910, and 1919 (See 
Lov om hoejere Almenskoler (1) Middelskolen, (2) Gymnasiet, 
Knstiama, 1911) 

In Denmark the new oiicntation was created by the Act of 
1903 (See Lov om hoejere Almenskoler m m, Copenhagen, 1907; 
and the continuations, Retsiegler (2) 1908, (3) 1912, (4) 1917, (5) 
1923 ) 

In Sweden the rofoim began with the Act of 1905 (See 
Forfattmngs-handhok angaaende nkets allmanna laroverk, utgiven 
av B J sen Bergquist ock Alfred Nordfelt Foerra delen, Stockholm, 
1910) 

It will not be necessary to enter into details concerning Den¬ 
mark and Sweden with respect to the time before 1910 It will 
suffice to refer to the following books 

Der mathemaUsche Unterjicht xn Bchweden, herausg von Dr 
H von Koch und Dr E Goiansson Der Mathematikunterrxcht xn 
Danemax'k, Bericht erstattet von Foul Heegaard, Copenhagen, 1912 
Rohrberg, Der mathematxsche Unterrxcht xn. Danemark, Leipzig, 
1915 Fr Fabricius Bjerre, Matematxkkens Stillxng x den hoejere 
Skole, Mathematisk Txdsknft A, Copenhagen, 1927. 

For Norway theie does not exist any such helpful literature, 
and so it is desirable to give a short summary A reform in 1869 
in Norway especially joined the middle school and the Gymnasxum 
But entrance to the former was such as to provide for a natuial 
transition from the public school The tendency in the evolution 
was to make the complete public school the only prerequisite for 
the middle school In the yeai 1920 this plan was completely real¬ 
ized In this way the instruction in practical arithmetic in the public 
school forms a preparation for the teaching of arithmetic and 
algebra in the middle school 

The organization of the public school is theoretically still 
based on the Act of 1889, and the training of its teachers on the 
Act of 1902, but of course many alterations have been made mean¬ 
while The Minister of Ecclesiastical Affairs and Public Instruction 
IS at the head of this work, as of the other types of schools. The 
department has to sanction every new schoolbook This serves to 
control the evolution of the school work and at the same time 
affords a certain latitude for private initiative 

Textbooks in Arithmetic. The three most common arith¬ 
metics are those of J Nicolaysen, Ole Johannesen, and Olav Schul- 
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atad They treat the following topics The four fundamental opera¬ 
tions with integers, simple fractions and ileciixials, applications to 
daily life, inteiost, discount, aieas of piirallelograms, tnangles, 
trapezoids, and circles, volumes of solids of corresponding impor¬ 
tance, and some work in household aecoimts and simple book¬ 
keeping 

The oldest book of the thiee—tliat of J. Nicalaysen—tended 
to make the teaching much luoic clear and intelligible than befoie 
That of Ole Joliannescii lays stress on condoiibed and jilain reason¬ 
ing The one by Olav SchuEtad cIiooh'S the problems from the 
sphere of interest of the children and only such as liave practical 
applications The book is supplemented liy insti notions for the 
teachei. Great stiess is laid on the thoiough treatment of the ele¬ 
ments of aiitlimctic. 

The result of all this movement has been a decided tendency 
to remove much unnecessary material, including calculations of 
unused fractions and the finding of cm ions but useless volumes 
The lesults of the modern investigations into the psychology of 
the teaching of arithmetic have not yet atli acted sufficient atten¬ 
tion However much the ancient methods may be criticized, it still 
must be conceded that the results in tlic skill of reckoning weie, 
m general, VG 17 satisfactory. 

Accoidmg to the Act of 1896 the middle school had four classes 
at most, and generally theie were only three, admission presup¬ 
posing familiarity with the number system and with the common 
units of value, weight, measure, and time, the four operations with 
integers and decimal fractions, simple practical applications, and 
skill in mental calculation Since 1920 there have been generally only 
three classes 

Objectives. The following teaching objectives are set up 

1 Skill in practical reckoning and its application to the prob¬ 
lems of daily life, including the finding of square root, the calcula¬ 
tion of aieas and volumes, and simple bookkeeping, 

2, Arithmetic and algebra, to the theory of exponents, with 
rational numbers only; the elements of radicals and easy equations 
of the fiist degree 

3 Geometry, including the theory of similar tnangles, problems 
in the construction and measure of piano figures, including easier 
problems about polygons and circles. 

The Act of 1902 limits the classes m the Gymnasium to three, 
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and allows pupils to follow any one of several different lines 
(a) Realhnjen, mainly of a mathematical and physical character; 
and (b) linguistic and histoiical lines with or without Latin 

As objectives for the teaching in mathematics of all kinds there 
are set up in the Act of 1910 the elements of arithmetic, algebra, 
and plane geometry in continuing what has been taught in the 
middle school, the elements of trigonometry, problems m construc¬ 
tion and calculation In Realhnjen in addition advanced algebra; 
trigonometiy continued, the elements of solid geometry; and conic 
sections analytically treated, the elements of descriptive geometry, 
with exercises m drawing For certain parts of the above schedule 
it is allowed, when desirable, to substitute elementaiy calculus and 
its applications 

Two Types o£ Schools for Teachers Although the above- 
mentioned reform of 1896 has to some extent closed the breach 
between the different types of school, which was the lesult of former 
social conditions, the line of demaication still shows itself between 
the two types of schools for teachers, namely, the "seminaristic” 
(for public schools) and the “academic ” Th^ systematic peda¬ 
gogical tiaimng of the first of these is the older At present it is 
mainly governed by the Act of 1902 

Before the reform of the secondary school, a theoretical uni¬ 
versity education was regarded as sufficient preparation for the 
teachers in the Gymnasium, but since the reform more and more 
stress has been laid on the pedagogical side of the university train¬ 
ing of teachers To the academic work in the university (in Oslo) 
for a degree there has been added a pedagogical seminar with both 
theoretical instruction and practice teaching (See Reglement jor 
den syroglighistonske og den matematisk-naturvidenskahehge 
embedseksamen og den paedagogiske eksamen, 1905, and Reglement 
for dot paedagogiske seminar og paedagogisk eksamen, 1908 ) Since 
1910 this plan of tiammg has been still further developed The 
department of public instruction has conti oiled the development 
of the plan of training just refeired to above paitly by regulations, 
partly by authorization of new textbooks, and partly through the 
council of education, which inspects the teaching and the exami¬ 
nations 

The plan of education for the secondary school, issued by the 
department in 1911, recommended the following time schedule for 
the week; 
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Ilour-l’crloclh 

1 

11 

III 

IV 

1 , For u middle-school with 4 chrsi'P'U 





All subjectn (singrag and gyninas- 




1 

ties not mcluded) . .... 

3f. 


30 


Miitliematics, includniR anthinotic 

<) 

5 

.T 

5 

2 For the Rcnlhnp o( the Gymna- 
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All aubjeete (aa above) . 

30 

31 

31 


MnthomatiQs . ..... ... 
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G 

6 


Descriptive geometry , 


1 

1 


3 For the linguistic line of the Gyinno 





Slum 





All (as above)..... . 

30 

30 

30 


Mathematics . , . 

T) 

3 

0 



The nature of the work tentls to cUscomagc the practice of 
mere memorizing and purposeless formality such as charac¬ 
terized too manifestly the inslruction of the imsL, and to develop 
a real understanding, scIf-activity, clearnebs of expression, and con¬ 
tact with practical life. 

This endeavor to form the whole subject of mathematics into 
a haunonious unit has already led to a more perfect coherence, 
not only in relation to its difleient parts, but also in lolation to 
piactical life and to the progress of civilization For example, the 
teaching of aiithmetic in the Class I of the middle school has been 
80 remodeled as to form a more natural prejiaration for the later 
woik both in arithmetic and in geometry By object lessons the 
teacher leads the pupils to an undeistanding of the fundamental 
mathematical ideas much more clcaily than was formerly the case 
This IS done by appealing more successfully to the intuition of the 
learners In this way the transition to tlieorotical mathematics with 
its scientific deductions is rendered moie natural and more simple. 
It has also been found that the way to a liberal education is made 
more interesting through a moderate use of historical details 

Examinations The examinations arc partly wiitten and 
partly oial In the written examinations at the middle school fom’ 
problems arc given, two being in aritlimctic (3 hours) and two in 
mathematics (3 hours), and at the Gymnanum three or four prob¬ 
lems, partly based upon textbook piopositions. It is permitted to 
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use tables of loganthmSj squares, cubes, square roots, cube roots, 

X 


and the function ( 1 + 




The wiitten problems are proposed 


to all the schools at the same time by a departmental Examination 
Board 

The Gymnasium, In the year 1919 certain changes were made 
in the organization of the Gymnasium, but these were not of vital 
impoitance in the teaching m mathematics Formerly the division 
into special courses did not begin until Glass II At present, how¬ 
ever, it begins in Class I, where a language course including Greek 
IS introduced The following is the Lime schedule 



I 

11 

III 



Iloura Weekly 


For the Realhnje 

Mathematics . . ■ 

6 

5 

6 

For the linguistic lines 

Mathomalics 

6 

3 

0 


For the language courses the amount of mathematics has been 
somewhat lessened In the examinations it is permissible to use 
four-place tables of logarithms of numbers and of trigonometric 
functions using decimals of a degree instead of minutes and seconds 

Textbooks. As to textbooks, the arithmetics by Ole Johan- 
nesen and Fyn-Juel are used in the secondary school The greatei 
part of the mathematical textbooks (by Bonnevie, Sorensen, 
Eliassen, Alexander, C M Guldberg, Platou and Ole Johannesen) 
are of the older type, but the textbooks by M Alfsen {Plangeometn 
for middelskolan, Algebra 1 & Plan tngonometn, Elementaer 
stereometn, Analytisk 'plangeometn) are greatly influenced by the 
modern ideas They exhibit the development from an abstract 
formalism to a concrete perspicuity, away from the Euclidean form. 
It is not sufEcient to know that a mathematical theorem is right; 
the pupil should also, as far as possible, know why it is so In order 
to develop the eye for gcoractiy, the author uses motion as a 
means of proof (symmetry, rotation) In the work on conic sections 
a similar plan is followed The elementary algebra emphasizes the 
applicability of the subject to practical life and its importance 
for the economy of thought 

Modern ideas are also seen in a series of textbooks for self- 
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instruction by Almar Naess Stic&s has been laid on clearness of 
expression The leader often prepaies himself unconsciously for the 
general theoremSj being led inductively by a senes of numerical 
examples, 

As already mentioned, the tendency in the development of the 
teaching of mathematics has been the same in the Scandinavian 
countries. Neveitheless, the ideas have been more rapidly accepted 
in Denmark and Sweden than in Norway 

For example, in all three countries the schools are permitted 
to introduce the elements of calculus, but this permission has been 
used only m Deimiaik and Sweden In these two countries the 
introduction is now complete and has been well received 

In Denmark the scholarly but somewhat heavy textbooks of 
Niels Nielsen, Kragh, and Kruger sepaiate strictly the different 
blanches of the subject, materially and methodically The books 
of T Bonnesen issued 1904-09 were the first to embody modern 
ideas and especially those of Felix Klein, bringing m fusion, early 
intioduction of the concept of functions by graphic representations, 
and clearer distinctions between axioms and theorems (see Rohr- 
berg, Der matheniatuchc U^tcrncht m Danemaik, pp, 29-32) 
Many of these ideas are also found in the books of Pihl and Sv. 
Kristensen (1926-27) The thcoiy of irrational numbers is there 
given with reference to G Cantor 

In the upper classes tlie mtciest and discussion is concentrated 
on the books of J Hjelmsiev, Elcmcnlaer geoniBtii (1) 1916, (2) 
1919, (3) 1921; (4) 1923, his Elementaer antvietick (1) 1925, 
(2) 1926, and his Den lille geometn (1) 1925, Copenhagen His 
system is based on liis distinction between the “geometry of reality” 
(Vvkehgkedsgeometn) and the “geometry of abstiaction” (vSee, 
for example, Die Geomet7i der Wirckhchkoit, Acta mat, Vol 
40) The first is a science of things—edges of rulers, table tops, 
etc—considered empirically and inductively, its theorems being 
only partly proved The second is a formal science of defined con¬ 
cepts, deductive and precise Pcdagogically the geometry of reality 
has the advantage of treating of real things, but its theorems lack 
the simpleness of the abstract geometiy. The modern teaching of 
geometry, with the emphasizing of intuition as a basis, la, propeily 
speaking, a union of the two As with all textbooks of a revolution¬ 
ary character, those of Hjelmsiev have had difficulties in obtaining 
access to the schools 
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The teaching of mathematics in the language courses has been 
much discussed in Denmark in recent years (See De hoejere 
Almenskolers Laererforenings Beretmng, 1913, pp 96-120, and 
Fr Fabricms-Ejerre in the Matem. Tidsknft A , 1927, pp 90-94 ) 
Ceidam teachers would retain the theoretical mathematics now in 
use with its exercise in rigorous thinking, while others demand more 
practical mathematics with exercise in applications to real life 
Still others would have no mathematics at all C, Hansen, who has 
remodeled the well-known books of Jul Petersen has, in his book 
Anvendt Mathematik (Copenhagen, 1924), applied mathematics to 
mechanics and spherical astronomy The book has been used for 
several years with good results in the “Metropolitan School ” To 
obtain further experience the department of education in 1924 per¬ 
mitted the schools to substitute for the theoretical mathematics a 
more practical treatment of the subject 

As in Denmark, the new ideas are already seen m the textbooks 
of Sweden, This shows itself in the inlioduction of the function 
concept in graphical methods, and of tables of logarithms with four 
figuies, and in the effort to secure less heaviness of style According 
to information which Dr Alander has been so kind as to give me, 
the function idea has been accepted with general satisfaction The 
most commonly used books are those of Josephson, Mattson, and 
Wahlgren The introduction of graphical methods in algebra has, 
on the contrary, met with great opposition and partly for this 
reason books of Wahlgren, Mattson, and Hedstrora-Rendahl have 
not been able to supersede the older but excellent work of Mbller 
The most widely used textbooks on conic sections are those of 
Colhn and Hedstrom-Rendahl, and in trigonometry the work of the 
last two authors is the favorite In this book the number of formulas 
has been reduced and the examples are simpler. 

In the technical schools in Scandinavia since 1910 there has not 
been any significant change in the teaching of mathematics except 
to adapt the organization to the newer features. 

One important new development is the training of actuaries 
Formerly this work was done by insurance companies themselves, 
but in 1917 there was introduced an examination of actuaries at 
the universities of Oslo and Copenhagen, and the same change is 
proposed in Sweden The teaching includes besides pure mathe¬ 
matics, theory of probabilities, adjustment, interpolation, statistics, 
mathematics of insurance, and political economy 
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By PROFESSOR S GAGNEBIN 
Gi/?/iiias(i CankitLal, Neuchdtcl 

Uniformity of Instruction. In the rcpoib on the teaching of 
mathematics m Switzerland presented at the International Congress 
m Rome in Aprils 1908, Professor Fchr stated that the most note¬ 
worthy characteristic of the organization of the Swiss schools lay 
in the academic autonomy of the ttventy-iive states (cantons and 
half-cantons which make up the Swiss Confederation. One can 
easily imagine the difficulties that had to be met in establishing 
a real uniformity among the varied piograins of the [/ynniases of 
the cantons and communes The struggle to achieve this result lasted 
for neaily sixty ycais, the decisive years falling within the decades 
with which we are principally concerned Two factois have made 
major contributions to the eatabhslnng of uniformity of instruction 
The first of these was the founding of the Ecoie poly technique 
JedSrale in 1855 ^ The second was the nclopUng of the Federal Con¬ 
stitution of 1874, which gave the Federal government authority to 
regulate the conditions which must be satisfied by those who wished 
to practice medicine in Switzerland At the same time, the Consti¬ 
tution empowered the state to intervene in the tiaining of medical 
students 

The Final Step The final step in the centralization of control 
was an act called "A Law on the Recognition of Graduation Cer¬ 
tificates by the Federal Board" (January 20, 1925).“ (These 
graduation cciiificates are the degiee of baccalma eat to which later 
reference will be made This degree is gi anted at tlie completion 
of the thirteenth school year.) Prior to the passing of this bill, two 
independent authorities were concerned with the examinations, the 

m'Utee oC lliG twenty Lwn enntouK oi hIiUch ot Hwlt'/eihintl uie (UvltU'd Into 
hdU cantons wIiohc powei in local niralrs Is eniiivnk'iit to tluit of a whole canton 
but whose shai'c In fcdeuil mattL-rs is hnlf that of n canton —Editor 

“This Hchool, located at ZlUlch, Is as Its name iiidlcalcs a federal liiatltute of 
technoloBy offeilne advanced work In many adds 

‘ OrdonnanoE sur la i cconmUsance doa cciliftcutcB de natuiiti par U Oowaalh 
Jddiral suiate 
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Federal Council of the Ecole polytechmque federale and the Federal 
Commission on Baccalaureats 

Regulations of 1908 The most recent regulations concerning 
admission to the Ecole polytechmque federate la of the date Novem- 
bei 7, 1908 It contains an examination syllabus and provides for 
an agicement between the Council of the Ecole polytechnique and 
the schools which granted the baccalaureat 

Regulations for Medical Examination The regulations for 
admission to the state examinations for the medical professions may 
be summarized as follows, a decree of the Federal Board dated 
March 10, 1891, creating a Federal Commission on the Baccalaureat 
(Commission federale de matunte). The last ruling of this com¬ 
mission was dated July 6, 1906 It contained an examination 
syllabus, but the Commission could not issue certificates except to 
candidates who satisfied the necessary conditions for passing the 
examinations for the baccalaureat in a Swiss gymnase On the 
other hand, it listed schools whose graduation certificate was recog¬ 
nized as a certificat de matunte, and the commission was under 
obligation to assure itself from time to time that the schools here 
listed were continuing to offer the various courses required by the 
legulations. 

Three Types of Certificat de Maturite. By the Act of 
January 20, 1925, the Federal Board recognized three types of 
certificats de matunte' (A) the Greek-Latin type, (B) the Latin- 
modern language type, and (G) the mathematics-natural science 
type. 

These three types of diplomas carried with them the piivilege 
of admission to the state examinations for analytical chemists and 
of admission as a regular student without other examination to 
the first semester of the various divisions of the Ecole polytechmque 
federale. Candidates not possessing one of these three diplomas were 
required to pass an entrance examination From the point of view 
in which we are interested, this syllabus is almost identical with 
that which leads to the diploma of type C (mathematics-science) 
Diplomas of types A and B carry the right of admission to the state 
examinations for the medical profession The same is true of the 
diploma of type C when the applicant has passed an additional 
examination in Latin before the Commission federale de matunte 
This Commission proposed that the Federal Board recognize the 
degree of baccalaureat gianted by a canton, provided that the re- 
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quirements for this degree should satisfy the conditions imposed 
in the Ordinance and provided that the canton should guarantee 
that the school issuing the degree continued to satisfy the stipulated 
conditions 

Thus the admission to the government examinations rested 
in the hands of two authorities Now there is but one. The import¬ 
ance of this IS self-evident as a step m the unifying of tlie curricula 
of the gymnasGS and as a possible consequence, in unifying that of 
the Swiss universities 

The recapitulation of the issues involved and of the debates 
which resulted in the publication of this ordinance by the Federal 
Board would exceed the limits of this leport."* I will merely say 
that the syllabi that accompany the ordinance may be consideiod 
as the result of a eoinproraisc concerning three things: the demands 
of the Ecole polytechmque jedeialc, the demands of the Comte 
directeur des examens de wcdccinc and the wlmle medical staff, and 
the desires of the school authoutics who woie defending the 
autonomy of the institutions granting the baccalaureat. Tliis sylla¬ 
bus is also the result of the gencial spint which manifested itself 
among us during the World War and w'hich is characteiisied by 
a tendency to set a high value on what la customarily called 
personality or general culture lather than on a great mass of 
special knowledge. Article 15 of the Ordinance is a pledge of this 
It deals with the maturity of attitude required by the higher schools 
and it closes with these words. “The development of the qualities 
of the mind, the tiainmg of the wall and of the character quite as 
much as physical education should keep step with the development 
of intellectual maturity.” 

This tendency is very evident also if one compares the two 
examination syllabi for admission to the Ecole polytechmque 
jedemle. Although the ruling of November 7, 1908, provided for 
but one written examination—for general background, an essay in 
French, German, Italian, or English—the ruling of July 23, 1927, 
requires two; that is to say, an essay in tlie mother tongue and a 
question in a foreign language. Furthermore, tlie part of the syllabus 
relating to general culture occupies one page in the first of these 
regulations and but two in the second, whereas the sections relating 

‘For tills, consult Lea Colligea at lea (Jj/mnaaca de la ,^’ulaac, by Bi. A Bnitli. 
Dean of tlie Ecole de Sennca-flUca at Battle Fieiioli odltlon by Cb, Glllaid, Directoi 
of tbe Ojjm-naae olaaaignc In Lausanne 
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to special subjects have kept the same dimensions as before In 
other respects, the examination for admission is practically equiva¬ 
lent to the certificat de matunte of type C (mathematics-natural 
science course) 

Before concluding this topic, it should be repeated that the two 
othei courses (Greek-Latin and Latin-modern language) also pre¬ 
pare students to enter the Ecola polytechmque 

Effect on the Teaching of Mathematics Let us now con¬ 
sider the bearing of this general movement on the teaching of 
mathematics From this point of view, let us make a brief com¬ 
parison of the syllabus for admission to the Ecole polytechmque 
as it appeared in 1908 and again in 1927 The principal diffeience 
is that the function idea is now greatly stressed Its introduction is 
prepared for by a study of the graphic solution of equations of the 
fiist and second degree Later, the student considers the graphic 
representation of the functional relation of two quantities chosen 
from the field of mechanics or of physics He then goes on to the 
derivatives of rational and simple transcendental functions, and 
finally he applies these concepts to the study of the variation of 
functions [I’etude des variations des fonchons) Another innova¬ 
tion IS the application of the study of combinations to simple prob¬ 
lems in probability and in life insurance in the same way as spheii- 
cal trigonometry is applied to mathematical geography 

Geometry. Geometry is presented as the study of the proper¬ 
ties of space coincidence by displacement, similarity, symmetry, 
geometry of position {relation de position) , and geometric construc¬ 
tions The new program also includes the study of poles and polars, 
and it requires practice in geometric design in pencil and in water 
colors 

Algebra On the other hand, the course in algebra no longer 
includes the algebraic and trigonometric solutions of equations of 
the third degree, nor does it include the study of the propcidies of 
regular polygons from the point of view of the division of an arc 
Moreover, it lessens the work m the elementary concepts of a senes 

These changes may be described as a concentration of the 
syllabus about the fundamental principles practice in computation 
which is of paramount importance, knowledge of the geometric 
properties of space, and the acquisition of the analytic and graphic 
tools that permit the pupil to study the functions and to represent 
them. 
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We should remember that in modifying the curriculum of the 
French lyceest the icgulations of 1902 and of 1905 showed the 
influence of tins objective Profe-^sor Fchr siionsoied tlie same aim 
in an address before the Swiss Society of the Teachers of Mathe¬ 
matics in 1904, In this address, he called attention to the fact that 
Felix Klein had presented the same views m the vacation lectures 
at Gottingen at Easter in the same year. 

Similar remarks might have been made in regard to the syllabus 
in mathematics in the Jthfjlvmcnt dn Ics cxamcjis do niatuntc pour 
les candidate nnx jyrojceeion'^ inrdH'alce (Julv G. lOOfil, and in tho 
Rkglement pour les examcm du typo A rt B of 1925 The second of 
these is built about the function idea, but the study of functions 
is not carried so far as it is for the certificate of type C which 
we are about to consider 

On the other hand, tho neiv progiam omits lioili the solution 
of equations of the second degree m several unknowns and the whole 
topic of combinations {analyse comhinntohr] De'^eriptive geometry 
does not appear m tlie curriculum leading to tbc certificates of 
types A and B 

The Syllabus m Mathematics and Physics. The syllabus in 
mathematics and physics is as follows 

M iTHEicmca 

Theory of numbeis (arithmetique), algulim, and analy'i'?' Oniicepfs of rational 
and irrational numbers Algchriuc roiiipuUition LoK'iritlniis Equations of 
the first degree in one or nioie unknowns Equations of tlie sreond degiee 
in one unknown, algebraic and graphic solutions Arithmetic and geometric 
progressions Compound interest and annuities Ratio of dejiendence and 
the graphic representation of functions. 

Geometry Simple geometric forms Relative position and constuictions in a 
plane and in space Coincidence, similarily and symmetry Simple methods 
of drawing Computation of areas and volumes 
Trigonometry: Right triangle Law of sinea and law of cosines, for the general 
triangle Solution of triangles, Tngonometiic functions of various angles and 
the addition theoiems of tho.se angles 

Analytic Geometry Study of tho point, straiglil: line, and circle by icctangulav 
coordinates Simplest equations of come spclioms. Principal pioperLies of 
these curves 

AiiDmoNAp aioquinuMnNTH Hin couhhii c 

Complex numbcia and opoiahons with these iiuinla'is Second degree equa¬ 
tions in two unknowns Approximate solution of equations Elements of the 
theory of combinations Simple pioblcms in the calculation of probabilities 
fjnd life insurance Dcnvatives of rational functions and of the simplest 



SWITZERLAND 


125 


transcendental functions Approximations to the length of arcs and to sur¬ 
faces and volumes 

Goniometry The general plane triangle Right spherical triangles Law of 
sines and of cosines for the general spherical triangle Applications taken 
from mathematical gcogiaphy and astronomy The study of conic sections 
by means of poles and polars 

DBScnrPTivE aEOMETiir (type c) 

Repiesentation in a plane and in elevation of a point, line, and plane, and 
the constructions relating to them Plane figures drawn in projection and 
isometrically Drawing of polyhedra, plane sections and intersections Draw¬ 
ing of cylinders and of right cones Study of their points, generatrices, tan¬ 
gent planes, and cioss sections Representation of a sphere Geometric 
design Constructions with ruler and compass Use of pencil and water colors 

Physics 

Fundamental concepts of mechanics Equilibrium of solids Wave theory 
Production and propagation of sound Fundamental ideas of acoustics as 
applied to music Heat Expansion due to heat Measurement of heat 
Elements of thermodynamics Change of state due to heat Optica Straight 
line piopagation of light, reflection and refraction Measuieraent of light 
Dispersion Optical instruments Spectrum analysis 
Magnetism Electrostatics Electric cureents Magnetization of solids, liquids, 
and gases, Piaotical methods of measuring electricity Heating effect of an 
electric cun-ent Current through a oiremt Induction Additional require¬ 
ment foi type C dynamics, elements of physical optics 

Newer Developments. It is evident that the syllabus of 1925 
showed a reduction in the required subject matter, but this reduc¬ 
tion was in harmony with the remaking of the syllabus on a new 
plan, namely, in centering it about fundamental concepts, which 
was the desire of those who had been occupied with the teaching 
of mathematics in the preceding years In debates such as those 
raised by the issue of federal certificates, from which politics 
has not always been absent, the type of instruction such as that 
with which we are concerned is put on the defensive, and on the 
whole, we have cause to congratulate ourselves on the outcome The 
Swiss Society of the Teachers of Mathematics founded in 1901 
certainly played its part It was able to keep constantly in touch 
with the representatives of the Cornell de VEcole poly technique. 
At the same time, the members of this board always displayed great 
interest in questions regarding instruction in the secondary schools 
They weie present at the meetings of the Society and even presented 
important papers at them It is there that Professor Meissner read 
his Report on the Teaching of Mechanics in Secondary Schools ® 

‘"Rapport aw VRnaeignepierit de la mdeani^ue d Vicole moyenne/’ Revue gSnCiale 
des pnrea et appUquica, Dpcember 31, 1027, p 0S9 
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which waa bo valued by hia hcarcra, and which received so much 
attention in France In connection with the new reg:ulation3 for 
admission to the Ecole polyiechmquc, Professor J Franel presented 
a wort which was published in his Annuaire and which has un¬ 
doubtedly contributed to the establishing of new bonds between 
this school and the teachers of the secondary institutions. 

Influence of the Swiss Society. The iSwii^s Society of 
Teachers of Mathematics ha.s constantly .stimulated work on divers 
points of the program of instruction in the gymnases. Finally, in a 
conference at Zoug (1922) it fixed upon elaboration of the plan of 
study which merits particular attention from the point of view of 
the question raised at the beginning of this report. We should call 
to mind the important publication.'s undertaken by Ibe Sui.ss Sub¬ 
committee of the International CoramiKSion on the Teaching of 
Mathematics (1908-20) The.'-c foimed a rnmplcte pietiiie of the 
work in Switzerland in all levels of instruction Of the nine sections 
of this report which appeared under the direction of Professor H 
Fehr, one was devoted to the Swi.ss gy7nm.^c!i, clas.sic as well as 
scientific This was ivritten by Profe<"'Or K Biandenbergei of Zuiioh, 
whose memory is greatly revered by the mathematics teachers of 
Switzerland' The author uses very ingenious and complete tables 
to show first that there is no unifoinntv of curricula in gy^mascs; 
second, that the syllabus for admission to the Ecoh polytecknique 
(1908) and that of the matwite fSderala in preparation for the 
medical professions (1906) have always been considered as minimal 
requirements and that the«e requirements have been gieatly ex¬ 
ceeded in the secondary schools; and third, that the materials 
tioated in these schools are exceedingly diver.se and in the majority 
of cases are much more numerous tljnn those which appear in the 
federal syllabus 

Plan of Study. Several times in the meetings of the Society 
of the Teachers of Mathematics a desire was expressed of framing 
a plan of study which might be consulted on the occasion of changes 
in the curriculum in, the gymnases This was one of the theses with 
which the late Professor Otti of Aarau concluded a memoir pre¬ 
sented at Baden in October, 1916, on the subject; "What topics may 
be omitted in the program of instruction in mathematics?" This 

^ Tliifi la an octavo boolslpl of 107 pagp-a pwWisliccl l)y (loorgi Baalp anil Genouv, 
1011 . 

' '‘Quela clwpltrea pour'ratt-on guppritnet das proprammet d’cnaclgncmmt dea 
ptammaUg-uesr' L’Enicign^ment niathfmnUgur., Vol 18 [1010, p 13R 
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also IS Conclusion 8 of the report winch the Eedeial Department of 
the Interior asked of Dean Barth of Basle and which appeared 
in 1919« 

This plan of study in mathematics was developed by a com¬ 
mission under the presidency of Dr H. Stohler of Basle, the edi¬ 
torial work being entrusted to Dean Amberg for types A and B, 
and to Professor Schuepp for type C This plan of study was sub¬ 
mitted to the members of the Society in January, 1926. It remains 
substantially within the limits net by the Ordonnance of 1925, 
scarcely exceeding these boundaries, but it is much more detailed, 
the topics for instruction are arranged with great care, and it is 
accompanied by suggestions of teaching methods and by explicit 
statements of the point of view which facilitates the student’s learn¬ 
ing The plan indicates the number of hours that should normally 
be devoted to the study of mathematics m each class Lastly, it 
includes a table compiled by Professor Plukiger of Berne, giving 
the average number of hours devoted to the various branches of 
mathematics on each level of instruction in December, 1925 

Publication of Teaching Manuals. I should also add that the 
Society of Teachers of Mathematics and the Swiss Mathematical 
Society had a special joint meeting at Berne on May 20, 1928 It 
was decided at this meeting to publish teaching manuals which 
should conform to this plan of study An editor was chosen and an 
editorial committee was selected for each part of this work Each 
section is in two volumes—one dealing with theory, the other con¬ 
sisting of exercises, applications, and problems 

These works are written in German. The writer may perhaps 
he permitted to express the wish that the teachers of mathematics 
undertake a similar publication m French This is primarily a 
question of finances, but it should be noted that a representative 
of French Switzerland, Piofessor Charles Jaccotet of Lausanne, 
was a member of the committee that worked on the German 
manuals 

New State of Affairs, It is evident that this statement of 
Professor Brandcnberger, which applied .so perfectly to our situation 
in 1911, IS no longer precisely true The march of events and the 
energy of certain members of the Swiss Society of the Teachers 
of Mathematics have brought us to a new state of affairs. By a 
concerted effort, the teaching of mathematics has been unified, it 

• See the Fiench edition by Gillard refeireil to on p 122 
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has been better adapted to new needti, un<l it has been given a 
guiding thread due to the cxiienuiet''’ of nuineious teaclieia m 
Switzerland We ccitaiiily tmo a great debt of giatitude in this 
regard to the International Goninu^bion on the Teuchirig of Mathe¬ 
matics, through whom we have loiunied so nundi of what is going 
on in the different countries in Europe, m the two Anioriras, in 
Australia, and in Asia, I •should cite here the niiuie ot Hr II Frliv, 
professor at the University of (leiiova, seeietaiy-general of the 
International Commission on the Teaeliing of Mathematics, now 
dissolved, president of tlie Swiss suheonuiiittce, and director of 
L^Enscignemerit viathcmahquc, the ofhcml oigan of the Inter¬ 
national Commission. By his woiks, his publications, and Ins 
correspondence, be lias made u great eiinluhution, the leanlts of 
wdiich %ve enjoy to-day 

Examination Problems. In on lei that tins report on the 
teaching of matheinaiies ''hall not he purely a hisfoneal summary, 
and in order that the render may form lus own opinion of the level 
of the studios in one of our .secondiirv sfdiouls, I shall [piote the 
problems set by Profes^ior f^. (rabcrel for tlie candidates for the 
baccalaurcdt in sciciict's lu tiic (ri/mnn'^t tnnUiiinl of Ki'Uchatcl 
in July, 1928. These problems cover the knowledge of the require¬ 
ment m geometry, analytic geometry, algebra including the solution 
of equations of the third degree, and the calculus iiiclndmg the 
idea of a paitial derivative. 

1 Lpl. A bi? a Riven point on the hms of a pamlinla, mtinin-d to diaiv a 
chord CD winch shall lie prrppndicnhir to I he avis at ji point li winch shall 
liG between A and the vertex 0, such thut the lolurnc of ihc cone Rcncrated 
by tliQ tnaivKle ABO in its lotation ahemt the axis shall hc' a niaxutnnn 

2 A right uiicnlav cone is inscribed m n apheie of r.idnis r What shall be 
the ratio of the height of tlio cone to the nulnm of the .sphere in older that 
the ratio of the volume of the cone to the voliuiu’ of the spheic sluill be as 

27 

I IS to 71? What IS the value of the ratio if u is-g- ? 

O 

3, Change the equation of the coniu — 3i// I Ip/ I- r - 7y 1 — 0 to 
canonical form 

Several candidates gave solutions for all three problems. Be¬ 
sides these, they wcio required in make a dt'sm’iiilivc goometrv 
diagram and to solve three problems from mechanicK dealing with 
statics of solid bodies, and the kinematics and dynamics of a point 
Preparation of Teachers. The question of the preparation of 
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teachers of mathematics in the secondaiy schools, which has been so 
widely discussed in all countiies in the last twenty years, has come 
up for consideration m Switzeiland also As early as 1906, the Swiss 
Society of Teachers of Mathematics expressed the desire to study 
the question. The important report of Gutzmer and Klein given at 
the conference in Dresden appeared in L’Enseignement math4- 
matique (1908, pp 1-40) In 1915, the same leview published the 
International Commission’s questionnaire on this subject m foiii 
languages and Professor Fehr presented this questionnaire to the 
Society of Teachers of Mathematics Finally m 1917, the Society 
approved a work of Professor K. Matter, as a result of which it 
proposed a vote recommending the formation of university courses 
dealing with (1) questions of elementary mathematics considered 
fiom the point of view of higher mathematics and (2) the his- 
toiy of mathematics and the study of this science from the point 
of view of the theory of knowledge It also asked for the creation 
of special institutes for the theoretical and practical study of the 
teaching of mathematics 

In response to these needs, universities such as those of Basle, 
Geneva, Zurich, Berne, and the Ecole polytechmque several years 
ago organized courses dealing with the teaching of mathematics 
The University of Lusanne, that of Neuch§,tel, and others besides, 
offer courses in the history of science. For some time the Canton 
of Vaud has required a teaching certificate from candidates for 
positions m the secondary schools and several other cantons have 
followed their example. All the universities now issue teachers’ 
diplomas {certificats pedagogiqites) to those who qualify on the 
basis of practical work 

An effort is being made in several of the Swiss universities 
toward a greater concentration of the curriculum I will cite only 
the example of the Faculties of Science of the Universities of 
Lausanne and of Neuchatel wheie, several years ago, courses were 
organized leading to teachers’ diplomas somewhat after the example 
of those in France The university degree is required for admission 
to teaching in secondary schools in French Switzerland Heretofore, 
the examination for the degree was very comprehensive The new 
requirements allow the candidate to concentrate his attention on 
the most important branches of mathematics and on its allied 
sciences It also allows him a wide choice among a great number of 
combinations of topics which are so arranged, however, as to insure 
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that the inathnnath'iil franiinR iif fhe cmKlulatp shall be well 
orgaaizcd 

New Swiss Journal La'^fly, tf if tiue that a good teacher 
should always keep m tnueh with the part of his science that is 
111 the making) a rejunt rm tlio teachinjj; of niathcmatics should not 
fail to niontimi the Swiss periodical ilcvoted to mathematics. The 
Mathematical Hciciety of Switzeiland dccKled to found such a 
journal at its joint meeting with llie t^wi'«s A.'-Hn'iatum of Teachers 
of Miithomatic.s on the twentieth of May, 192B. The editorial work 
will be in the hantls of Profe'isni' Inieter of Zurich assisted by an 
iulyiaory boaid, ami matteiv-i concerning ai tides m Ficnch will be 
entrusted to Piofessor Juvet of Noudiatd, The fust number of this 
journal is that of November, 1928, lesh. than a year after the apjicar- 
aiice of the fir.st number of the Ilehuiica phiii,ica acta. The 
matliematics journal will hear tlic name aonirntani Mathmatia 
hdvetici I could not close my lepurL with mention of an event 
more full of promi'-e for my eountiy 
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By PROFESSOR WILLIAM DAVID REEVE 
Teachers College, Cohmbui University 

I. Introduction 

In Retrospect. From 1910 up to the present time everyone 
interested m mathematics m the United States has been trying to 
discover better methods of organizing and teaching the subject 
This has been clearly shown by such movements as that initiated 
by John Peiry in England, commonly known as the Perry Move¬ 
ment or The Laboratory Method. The influence of this great pioneer 
on our thinking should not be overlooked 

Causal Conditions. In order, therefoie, to understand fully the 
significance of the changes that have taken place in the teaching of 
mathematics in this country since 1910 and the trends that now 
exist, it will be helpful to consider some of the causal conditions 
existing back as early as 1910, even though we cannot take the time 
here to discuss each fully As pointed out by Professor Smith ^ in 
discussing these general conditions 

At the beginniDB of llio piescnt century the syllabi m mathematics in the 
American hijih schools were deteimined laigely by the requirements for entering 
our colleges As a rule examinations were set by each college for its own candi¬ 
dates, the requirements being dictated by the department of mathematics 

College Entrance Examination Board. The College Entrance 
Examination Board was organized in 1900, and while this was a 
forward step the influence of tradition still forced the retention m 
mathematics couises of a great deal of material which we now con¬ 
sider obsolete and which has actually been removed from the present 
College Entrance Examination Board Syllabi. 

Committee of the American Mathematical Society. A com¬ 
mittee of the American Mathematical Society in 1902 also formu¬ 
lated a report on “definitions of college entrance requirements,” 

^ Smith, David Eugene, "A General Survey oI the Progfeas of Mathematics in 
Our High ScboolB In the Last Twenty-five VearB," First Yearbook of the National 
Council of Teaoheri of Mathematios, 1026, p 1 
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making certain specific rocoaimendationa with reference to the con¬ 
tent of algebra, plane and poIuI geoinetiy, and trigonometry. Speak¬ 
ing of this report, Puifcssar Smith “ says* 

Tina report was evidently ritlu'r nudu^iv** lh)oiif;l> Us vciy luck oI pre¬ 
cisian It kept open the way for iwory cwHilnc esatiimer to prapobc almost 
any question lie wished and yet it w'rvec} fairly well as a aturtinR point for 
refonn At any rate, it wus the exprpsaion of n nsUionnl instead of a local 
opinion. 

While the work of tho College Eutruiice Examination Board 
"sought to unify the examiuatious and prepare them with much 
greater care than was usually the case with local efforts, it also gave 
an opportunity for the schools to be consulted and become a part 
of a central organization, tliu.'^ being icpi’csented in the preparation 
of the papers.” Although the work of tins hoard influenoed by the 
committee of the American Mathenialical icooicty lins been con¬ 
sidered by many an iinprovcmciit over the situation before 1900, 
tliere are still some objections to the feybtem as such in certain 
quarters. 

Limitations of Examinations, College entrance examinations 
grew out of a desire to standardize tho mallicmatioal product of the 
schools. Tho result of leaving ouch scdiool to iletorininc wliat a pupil 
should know iii order to enter any Inghor institution of learning was 
often chaotic However, the results have Konietimes been detri¬ 
mental to the best interests of matlieinatics. Teachers should bo en¬ 
couraged to have a philosophy of tlioir own aiul to teach the subject 
as it ought to bo taught rather than to try to prepare their pupils 
for one final cxaniinatto7i. This they will not do so long as they are 
forced to follow a course of study which they have had no hand in 
making or with which they are not in sympathy No matter how 
desirable a curriculum may be, we cannot expect it to succeed if the 
classroom teachers are not given a chance to lielp in its construction 
That is why curriculum construction should be dynamic~a training 
of teachers in service. 

Tradition has been a hard factor to overcome in modernizing 
the curriculum in mathematics, the difficulty being largely a matter 
of clinging to the hazy and invalid objectives used m teaching the 
mathematics of many generations ago We shall discuss this more 
fully later. 

In all fairness to the College Entrance Examination Board it 

* Smith, David Eugene, op cit„ p 2 
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must be said that their attempts to improve the situation have 
resulted m syllabi in mathematics more desirable than those in 
use in many schools. 

Other Examinations Certain other examinations have influ¬ 
enced the offering in mathematics, particularly those of the New 
York Regents system which, until recently, has been more con¬ 
servative than those of the College Entrance Examination Board. 
In 1910 extra-mural examinations were cited as the reason why 
more progress could not be made. Similar reasons for lack of prog¬ 
ress are being given to-day in such schools as are able to offer little 
to their students except what is considered proper teaching material 
by extra-mural examining boards 

Effect of Examinations. In many places throughout the coun¬ 
try teachers of mathematics have argued that their teaching has 
not been influenced by the standards set up by extra-mural boards 
However, when one stops to reflect that most of the textbooks are 
written to meet the demands of certain syllabi, and that in most 
schools the textbook is the course of study, it is certain that such 
syllabi still exert great influence on the content of our courses in 
mathematics As a result, extra-mural examinations still tend to 
reduce the initiative of the teacher and in other ways leave condi¬ 
tions far from satisfactory in many schools The trouble is not that 
the extra-mural syllabi are obsolete—it is that too many teachers 
become slaves to the system in vogue. 

Mathematics Report of the N.C A Let us consider especially 
the Report oj the Committee on Mathematics of the North Central 
Association of Colleges and Secondary Schools ® (hereafter referred 
to as the NC A.). 

One is inclined to look upon this report as chiefly the work of 
its Chairman, Professor E. H. Moore, of the University of Chicago, 
because of its similarity to his famous presidential address of De¬ 
cember, 1902 * In this report emphasis is given to many advanced 
points of view, among which are the following 

1 Algebra should be taught as generalized arithmetic 

2, Geometric forms should be taught with aiithmetic. 

3 Intuitive gcomctiy should be introduced 

4 Literal representation of numbeis should be gradually mtroduced 

6. One should go from the concrete to the abstract 

* See Proceedings of the N 0, A, 1903, pp. 1S8-S0 

‘Mooie, E II„ "On the Foundation ol Mathematics,” Fhet Yearbook of the 
'Kational OounM of Teaohers of Mathematics^ pp 32-37 
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6 PiipilH t-lioultl ln> trained (a) to think and oKerve accurately; (b) to de¬ 
scribe thin;;*! acciiiatelv in lanKiiaRC, in picture, and by rneana of the 
cquatum, (0 to infer conectlv and to act on inference, (d) to formulate 
deal ctaieiiicnts of nhivt thfn lia\c done. 

7 The pupil ‘.liould be an active worker, not a pjiwiivo lifeliuier 

A report of the K,C A. was given in 1908, but it was largely a 
repetition and remforeement of the report of 1903; wc shall not 
discuss it here. 

It is mter(‘sting to compare the 1903 report with the 1910 report 
of the N.C.A ® The latter contains the following suggestions’ 

1 Omit coiiipliciUcd fonns of imrciithoccs, fraclum^, factoring, and equa¬ 
tions. 

2 Algebra ahoiihl be training m thinking rather than manipulation of 
complicated e\prc®ious 

3 The ti-uth of umny geoinctiic thearems «hould be accepted wilhuuL proof 

4. Originals arc of utiiioHt iniportaiice 

5 Excicii'cs in geometry irit(living algebra and nunicrical applications 
bhould bo encoimigod 

0 CoiduU'iico in one's own power of corroct reti'toimig, and the ability 
to discover gcoiuetne relations are of nmio importance than the ability 
to recall the deinoubtralion of a laige number of theorems 

1 Omit the theory of liniils 

8 The aim m to develop and streuglhen the ability to perceive exact rela¬ 
tions and to make mfcicneca correctly 

9 "The b'aiiliei's constant aim should be to tram the pupil to think, and 
to foimulate clearly the results of his thinking," 

Influence of College Professors in the N.C.A. Prior to 1903 
and even later the situation in matlicmatic.s was controlled largely 
by the college profesroi;- of pure nialliematics, and tlicir opinions 
were law and gospel for all concerned. The following table shows 
the numbers of each group m the N 0 A from 1906 to 1910 


Mbmukrskip IX auiK N 0 A 

IHOO 


1010 

College Piofchsora of Mathematics. 

10 


11 

College Administrators , .. . 

1 


2 

High School Principals . 

Heads of Mathematics Depiirtmcnls ui High 

3 

1 


6 

Schools. 

2 

2 

1 

High School Mathematios TeachorB.. .... .... 

2 

1 

3 

Total ...... 

18 

10 

22 


‘PTooeciings of r/iu WU.U , 1010, pp. 84 87. 
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It was generally agreed that English and mathematics should 
be constants in the curriculum, and at one time in the N O.A. a 
resolution was made and defeated that six years of mathematics 
should be required. 

In spite of the fact that the college professors of pure mathe¬ 
matics held the balance of power m these early days, they were 
interested in method and in general improvement 

Practical Mathematics. In 1910 agitation for courses m prac¬ 
tical mathematics was a common thing The final report of the 
National Committee of Fifteen on a geometry syllabus ® gave strong 
emphasis to the need for problems in architecture, design, physics, 
and mechanics, and made various other attempts to introduce 
genuine problems Vocational and utilitarian mathematics were at 
their “peak” during the next few years In 1929 the same kind of 
agitation as that of 1910 is quite prevalent 

II Influences Since 1910 

Types of Influence. The actual trends m the teaching of 
mathematics to-day can best be discovered by a statistical study 
of the present practices in books and methods. Time and expense 
make a study of these practices questionable, and what is more 
vital, the significance of such a tabulation is in itself unimportant 
We do not care in particular what is being done, in general, but 
we are whole-heartedly interested in the indicated or future trends 
as we see them functioning in progressive communities, or as re¬ 
corded m articles by frontier thinkers 

We shall consider three types of influence that are important 
for this discussion, namely, depleting influences, enriching and 
widening influences, and organizing influences 

The last two especially are more or less direct outcomes of the 
shift in emphasis in education from subject matter to children’s 
interests, capacities, and needs 

I DEPLETING INFLUENCES 

The Power of Tradition In addition to the depleting influ¬ 
ence of extra-mural examining boards already discussed, let us 
examine some of the other factors that still hamper progress Un¬ 
doubtedly the influence of tradition or the feeling of satisfaction 

• “Final Keport o£ the Isatlniittl Committee of Fifteen on Geometry Syllahus,” The 
Mathematice Toaoher, 6 46-131 
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with tliG siatm qm has retarded improvement in our courses in 
mathematics more than anything else As one writer puts it, 
"Tradition has bocniiie a serious and deadly opponent, to progiess 
in mathematics^' 

Age to Be Respected. What has lieeii ‘'lud above is no a prion 
nigunient against any of tlie time-honored eontent material or 
methods of prchentation that can he jn.slified on any rational basis 
The fact that any topic or method lias atood the teat for ages is 
some reason for respecting it, but it does not mean that age alone 
gives one precedence over the other, or that it should become 
sacred Professor Nutt says; ’’ 

TcEiclicrs and Mipcrvisars arc mclmwl to think in tema of the subject 
instead of in luiiiis of tiic student Subject mutter has been standiudizcd 
instead of aUiRea of mental niatunly of students Tlie tearlier and the super¬ 
visor have been dealing with the subject so long that it lias berome a familiai 
aoquivintance, hence it has become more or less a sacred thing The subject 
has become a habit with them, it is regarded as sametlimg pennniioiit and 
abiding, lienco to leave out any of the sacred facts seems almost wicnlogious 
and eruninal On the other hand, the student i» Ininnient Students come and 
students go; hence to leave the student out w justifiable In fact, leaving 
the student out may be getting rid of an unaiipreciatno Imteher who haggles 
and mangles the sucied subjeet moat horribly m bus altemtitH to find food 
foi mental maturing The relief tluit is usually manifested by teaehera and 
hupeiwisors when a student, who i9 not getting on, drops out is a definite 
indication that the subject is more important to them than is the student 
Whenever teachers and supervisors begin talking about education by means 
of the subject “getting on" m the sludent instead of the student “getting on" 
in the subject, then a radical change will come about m the teiiching la 
secondary schools 

Domination of the College, Cloaely allied io the influence of 
tradition in retarding growth is the influence of the liberal arts 
college, at least in many parts of the countiw. Speaking recently 
of this situation Professor Frasier ® said 

The present domination of the colleges over the high schools would be 
a good thing for the high schools if these colleges had a coiicejitiou of educa¬ 
tion as something to do with modem life Hut the average college of this 
group still clings to its medieval cumcubira. 

If one la to judge from college entrance requirements, the libeial arts 
colleges believe that to bo a real “Liberal" one must bo a worshiper of the 
past The gieater he is lu the circle the lower ho kneels befoie the ehnne of 
things old, 

^Nutt, H \V, Tha Supftvltloii of InnU Uftfnn, p, .'iS Houghton MKHIn, 1020 

•Frasier, G. w, "Xhe ItespouBlbillty o£ Itlgliw IiifliUutlojia o£ Learning lor tac 
Devclopnient of American Hducfttlon," Xcoc/tera CoUcue /iecorti, 30, p 110 
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The Theory o£ Mental Discipline. Another influence which 
affected the aims of instruction a generation ago was the theory 
of mental discipline As Professor Thorndike points out, the theory 
was “rhetorically attractive ” While this theory held sway one kind 
of algebra, for example, was thought to be as good as another in 
the education of youths As Mr Dooley would probably say, “The 
only thing we need to do is to make mathematics hard so that 
children will hate it The more they hate it the better it will be for 
them ” With the decline of what has now come to be regarded as 
the mistaken claims and interpretations of this theory on the part 
of overzealous mathematicians there has come a more careful con¬ 
sideration of the practical and cultural opportunities afforded by 
certain subjects Thus, the general aim has shifted from the mental 
discipline point of view to that of giving the learner something 
that can be interpreted readily as a contribution to a broader, 
more useful, and richer life Still more significant is the plan of 
stimulating and securing the interest of the pupil in his own activi¬ 
ties and welfare 

Not only the psychologists and laymen but teachers of mathe¬ 
matics as well have realized that this reason for teaching 
mathematics has been carried too far and has led to unfortunate 
conditions with reference both to content material and to methods 
of teaching.® 

Transfer Value of Mathematics. It was formerly believed that 
mathematics should be studied because the habits of logical think¬ 
ing, of precise and accurate work, thus engendered, would aid the 
pupil in other subjects studied as well as establish certain valu¬ 
able life habits Teachers have failed to see that except for the more 
gifted pupils transfer will not take place unless the work is properly 
developed Moreover, we shall see that a very decided movement 
has been set on foot looking toward the simplification of subject 
matter This has been particularly true where intuitive geometry 
has been introduced into the seventh and eighth grades of the junior 
high school. It is also true where algebra has been entirely reor¬ 
ganized so as to modify radically the traditional method of approach 
without losing the transfer value 

‘Betz, Wm , "The Teaching of Geometry in lielatlon to the Present Educational 
Trend," School Science and Mathematics, B 021)-S3 See also 9, pp 494 and 780 

“Mlllla, J "Some Modern Notions In the Rational Teaching of Blementnrv 
Algebra," School Science and Matlteinatics, 7 176-82 See also 7 70-72 and pp 64, 
no, 517 
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Minimum Eissentials. Tli(‘ iirnctu’c of prepaninff a hi,t of so- 
calicd "miiiiuaiin (‘■'‘'futuiF” lias proved to be woilb wlule to 
schools, provided these cssentiale have not hocome the standard 
for ftll—a standard of mediocrity actually existing to-day m many 
places and resulting in making our gifted pupils the most retarded 
of all Fortimutely, we aic lommg to see that list’^ of objeetives must, 
include for the brilliant pupils those which go far beyond the needs 
of the modal child. It may be all right to start with whut the modal 
child can he cximctcd to do successfully, but we should consider 
the needs of the Blower and of the more gifted children as well 
Mathematics as a “Tool Subject." We have been hampered in 
our attempt to provide a fuller and more complete education for 
the American citizen by the attitude of those who look upon sub¬ 
jects as “tool subjects." Take arithmetic," for example Professor 
Judd says;" 

I can hardly expect to etem the tide of common opinion by anything that 
I can aay m a single paper, but I am lierp to urge that, the term "tool Bubject’’ 
be carefully reconeidereci For my own part, I reicct it absolutely The expcii- 
ences which have come into modem life from the atiidy of ruimbcr arc 
not the trivial rules of addition and mibtmclion and the rest, they are 
experiences of a wholly diffcrnit order. The curririiliim maker who thinks 
that he has exhausted the catalogue of UW‘S of number when he has listed 
the examples which ordinary luon stdvc m a day or a week in superficial to 
such an extreme degree that he is an misah- guide in arranging the plana 
of the achool. The man wlui calls arithmetic iv "tool subject" imd with this 
name dismisses it as somelhmg less worthy than subject maUcr courses is 
guilty of criminal neglect of true valucH. 

Emotionalized Attitudes in Learning. We need to give more 
attention to the influence of emotionalized attitudes in learning. 
Professor Bnggs " has given a very interesting discussion of this 
important question. We should know more about how such attitudes 
are developed and how they may reinforce our teaching. At the 
present time too many people dislike tlic study of mathematics 
I believe that this is unnatural. Perhaps the trouble goes as far 
back as the arithmetic of the elementary school Certainly the 
teacher at this point in the pupil's matheinalical development has 
a great responsibility because of the importance of first impressions. 
There is some doubt whether all pupils should bo encouraged 

“WllBon, G M.. What At IthmeHo Uluill lie TcacM ft I lloiiffliton MUIlln, 1020 
“Judd, C II., "The Vnllftcy of 'x’r<‘tttlnis Ht'liool Suhjei’ts ns ‘Tool Subjects,'" 
Third Yearhoatc of the Jlatlortal Onuncit 0 / Teaelicrs 0 ] AfaOiomalloa, pp S-4 
” Brigea, T, H., Ourrlouluoi Prnhlcmi Mneitilllan, 1020 



UNITED STATES 


139 


and stimulated to continue the study of mathematics beyond the 
junior high school But whether they continue or not, they should 
not be taught to hate the subject 

Failures We have too many failures m ninth-grade algebra 
and the pupils spend too much time failing^* We cannot justify 
failures of fiom twenty to forty per cent in a normal group in any 
school Are there any pupils in such a group “who simply can't 
learn anything in algebra/’ or who, unable to learn a certain kind 
of algebra, fail simply because the teacher does not know what 
else to do? Or is it possible that some of our seemingly dull pupils 
may do creditable work if they can only be pioperly aroused? 
Many failures are due to the lack of recognition of individual 
differences in ability and large numbers of deserving pupils have 
to pay the penalty It is clear that our entire system of marking 
needs further investigation, and that we need a new method of 
marking which will do justice to those pupils who ought to pay big 
returns on the capital invested In attempting to help the duller 
pupils we can learn a great deal about the difficulties which pupils 
generally encounter In this way instruction even for the gifted 
pupils may be improved 

Standardized Tests In contrast to the old essay-type of ex¬ 
amination, a standardized test is an example of one kind of new- 
type test in which some standard performance of so many questions 
correctly answered in a certain number of minutes has been worked 
out 

No one who has followed the testing movement will question 
the fact that standardized tests have made certain contributions to 
education^® On the other hand, careful students of education are 
aware of three points of attack upon these newer instruments of 
measurement I refer to the careless construction of many of the 
tests, their misuse in many classrooms, and the faulty inLerpreta- 
tions often made as a result of their used® 

A steamboat should not be condemned because it is not a 
Packard or even a Ford It was not so intended In like manner, 
standardized tests are not to be condemned if they serve adequately 
the purposes for which they are constructed Where standardized 

“Flexncr, Atettliam, The Modem Bohool, Occasional Papois, No 3, General Edu¬ 
cation Board 

“ BeeTe, W D , "Educational Tests—To Standaidhc or Not to Standardize," The 
ilathematicB Teacher, 21 36D-70. 

«lUd , pp 370-77 
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tests are valid, objective, and reliable mstrumciita they may be 
used profitably for purposes of "general Huvey diagnosis,” and even 
in some cases for class and individual diagnosis; Imt this work must 
he bused more and more upon the eobiieration of all concerned, 
from the superintendent of schools down to tlie pujiils themselves. 

In all fairness to the'^e tests, it should be said that they have 
gone beyond what Professor Woody calls the "curiosity” stage and 
"the stage in which the picdominnnt idea was the use of tests for 
determining existing levels of acluevcment,” and, m gome respects 
at least, have approached the third stage, "in which the predominant 
idea is the utilization of teats as a means for the improvement of 
instruction." 

The purpose of this discu&.'^ion i‘', therefore, not to condemn 
standardized tests utterly, but rather to jinnit nut and emphasize 
the need for more care in their construction, in their ii.se, and in the 
interpretation of results. The matter of norms and the tune clement, 
and the place of so-called "author's uorma” in imblishcd tests par¬ 
ticularly need attention 

Misuse of Norms. When definite nouns are ostablislicd there 
is a temptation for a teacher or a school to be too well satisfied 
when a class or group of pupils reaches the standard norm of per¬ 
formance. I heard a prominent school offieml iccently congratu¬ 
lating hia group upon the fact that they wm'c one above the stand¬ 
ard norm in arithmetic. As a matter of fact, pupils of the ability 
of those in his school should have been comsidcrably above the 
norm. Such attitudes lead to standardization of mediocrity and 
cause even otherwise good teachers to overlook the fact that the 
standard norms may be raised by lifting the general level of 
achievement through bettci methods of teaching Someone has said, 
“The good is enemy of the best.” The real value of a pupil's test 
score as pointed out by Dr, Kelley in ‘'O far as a given town is 
concerned lies not in making eompanson.s with other towns, "state, 
or national norms, but in knowledge of difTcrences in accomplish¬ 
ment found within the school system” of the particular town in 
question He says further that "Ordinarily, extensive grade norms 
are of no importance in an educational test jirogram, and the lack 
of published norms, if the test is oUiei'W 3 t>c .suitable, is no hindrance 
to its complete serviceability in meeting the six major purposes" 

” Kelley, T. L, InUrpictation of Viucatianal n. ST Wnild Book 

Go., 1027. 
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which he lists for school examination programs The greatest use 
of standardized tests in mathematics has been made in arithmetic 
This has been due to the fact that the material lends itself readily 
to standardization It is only fair to say that even here the tendency 
to-day 13 away fiom general national standardization and toward 
piactice exercises and diagnosis of individual cases This has grown 
out of the realization of the importance of giving to the pupils their 
standing based upon some definite scale of performance related to 
their own class rather than trying to place them with reference to 
a norm based on the performance of some outside group—a practice 
due entirely to the influence of the recent testing movement 

The Time Fetish Next comes the matter of the time element 
As Dr Thorndike has often pointed out, the speed with which a 
child makes errors is of no importance We need more careful 
thought with reference to the purpose and place of the so-called 
"speed” or "time-limit” tests and "power” or "work-limit” tests 
Dr Kelley says, "Our knowledge as to the educational and social 
situations in which speed is of prime importance and those m which 
power is especially demanded is quite limited This question is not 
to be settled by speculation, and relatively few experimental corre¬ 
lation studies comparing the merits of these two functions have been 
made.” The teats we need to use do not presume that every pupil 
must do a certain amount of work in a given time; they recognize 
individual differences and needs If standards are desired in a given 
class or school, the teacher or teachers in question should set the 
standard. For all these reasons standardized tests should be used 
more sparingly and carefully in the future. 

Poorly Prepared Teachers. One thing that has impeded 
progress is the fact that many teachers of mathematics are not 
properly prepared This is due to many causes, but two may be 
mentioned here as fundamental (1) The rapid growth of secondary 
schools has demanded more well-trained teachers than can he sup¬ 
plied (2) As a result, there has been a lack of confidence on the 
part of the teachers themselves as to their own fitness and ad¬ 
vancement 

Requirements for Teachers. I heard recently of a professor 
in one of our prominent schools of education who told a group of 
prospective teachers of mathematics that the only knowledge of 
subject matter they needed could be obtained by taking high school 

Kelley, T h, op cit., pp 28-29 
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algebra and geometry. Such advice as this ia not only stupid, but 
dangerous. One of the most vital questions to be settled is that of 
the necessary qualifications for a successful teacher of mathematics, 
In this respect our standards are far behind those of European 
countries. Almost anyone can teach mathematics in the United 
States We now have teachers in some schools trying to teach 
trigonometry in the ninth year who have never studied the subject 
previously. The result is obvious. It is an old story that the athletic 
coach is often given a class in mathematics to justify his employ¬ 
ment in the school. 

We ought to be able presently to reciuire the calculus of all 
prospective mathematics teachers in the secondary schools This 
subject is already required of prospective teachers of mathematics 
in some of our American institutions, notably at the Univeisity of 
Minnesota. At Teachers College, Columbia University, no one is 
given a diploma as "Teacher of Mathematics'' or "Supervisor of 
Mathematics" who has not had a course in the calculus 

The matter of the importance of a teacher's personality and his 
chance of success needs further study Why do teachers fail? Can 
we, by some scheme or other, decrease considerably the number 
who seem unable to succeed? Doubtless fewer teachers would fail 
if they knew more subject matter, but knowledge of subject matter 
alone will not insure success in the case of a teacher who lacks 
personality and the ability to understand pupils sympathetically 
However, it is not always safe to conclude that a teacher is an 
artist merely because he obtains good results on achievement tests. 
Some of the best drill masters in the woild have been anything but 
inapiiing in the classroom Teachers may be bom lather than made, 
but surely there is something in training. 

II. ENRICHING AND WIDENING INFLUENCES 

The International Commission, This commii3S]on was ap¬ 
pointed by the Fourth International Congress of Mathematicians 
in Rome in 1908 to study the teaching of mathematics in the several 
countries Most of the reports wcie publasliod about 1012. On ac¬ 
count of the World War the influence of this commission was not 
nearly so great as it should have been, but that it was far-reaching 
may be seen by the preceding repoiis and by the icforms in our 
curricula in this country 

The publications of the United States Bureau of Education from 
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1911 to 1918 which dealt with the work of the International Com¬ 
mission were widely circulated These reports showed that in regard 
to content, at least, we are far behind the practice in European 
Schools The effect of the establishing of a new International Com¬ 
mission by the Bologna Congress in 1928 will be awaited with great 
interest 

We see by studying the work done in the other countries repre¬ 
sented in this Yearbook that relatively unsatisfactory conditions 
still exist in most of our schools, although the effect of the progres¬ 
sive work done m Europe is having its influence upon our thinking 
This has been notably true of Professors Perry and Nunn,^“ and 
of Mr Carson, 

Correlated Mathematics. Following an addiess by Professor 
E H. Moore, before the Ameiican Mathematical Society in 1902, 
Professor Myers began a course in the University of Chicago High 
School in correlated mathematics This course placed great emphasis 
upon the correlation and unification of mathematics in the high 
school The attempt was made to eliminate the divisions between the 
high school mathematics subjects Ho was followed by Professor 
Breslich, who seems to regard the work before 1916 as the expeii- 
mental part of the program leading to a well-established course. 

The attempt to break down the teaching of mathematics in 
"water-tight" compartments resulted also in an attempt to corre¬ 
late the work in mathematics with that of other allied subjects, 
where these subjects required that mathematics be applied. This 
was particularly true with the physical sciences The movement 
in the direction of correlation seems to have become very early a 
matter of taking problems from other fields rather than a fusion 
with other subjects^® The tendency to correlate various subjects 
like mathematics and physics has thus resulted m an attempt to 
bring about pure correlation within the subject of mathematics 
itself. 

“ Perry, John, The TeacJiino of MathematteSi A. Report of the British Aasoclation 
meeting at Glasgow In 1901 Macmillan, 

“Nunn, T Percy, The Teaching of Algebra- (Including Trigonometry) Longmaii‘5, 
Green, and Co 1014 

“Carson, G St L, Mathematical Education Ginn and Co , 1913 

” Myers, G W, ‘‘A Class ol Content Problems for High School Algebra,” School 
Science and Mathematiaa, 7.10 33 See also note. School Soience and Mathamatioa, 
11 747 

II "Preliminary Report of the Committee of the Mathematics Section of the 
Central Association on the Unifying of Secondary Mathematics," School Science and 
MathematicB, 8'636-44 
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General Matheroatics The movement for general mathematica 
of which inventionalj obsciwational, iritvntive, or informal geometry 
is a prominent feature, dates back to John Perry’s address m 1901. 
However, owing to the static condition of in at hematics in the high 
school, its progress was rather discouraging until the advent of the 
junior high school. With the growing popularity of tins institution, 
general mathematics in (Iradfs 7, 8, and 9 has gamed rapidly m 
certain quarters. 

The change, however, has not been uniformly satisfactory even 
in the schools which go by the name of junior higli schools. In 
mathematics, for example, wm still find arithmetic occupying all 
the time of the pupils in the seventh and eightli grades, with a 
sharp line of demarcation tliere and then a year of traditional 
algebra A corresponding situation exists in otlier subjects, as Pro¬ 
fessor Koos has pointed out.’** 

Aa early ns 1917, 0 B, Wahli^® propn.scd a course of study 
having arithmetic and intuitive geometry in the seventh grade, 
algebra in the eighth; clcmon.slrativu geometry, partially informal, 
in the ninth; with elective work con.'^isting of solid geometry, trigo¬ 
nometry, analytics, and the calculus in the remaining three years. 
It was about six years after this that the Nalioiuil Cloramittee made 
recommendations similar in many icspects. Dr. Charles W. Eliot 
once said, '‘Arithmetic, algebra, and geomeliv slumld be taught to¬ 
gether from beginning to end, each subject illustrating and illu¬ 
minating the other two." 

During the period from 1900 to 1913 little seems to have been 
accomplished generally, but thought was turning in a direction that 
later took the form of general mathematics. Historical and psycho¬ 
logical evidence were offered to justify the rearrangement of 
materials of instruction.^® 

The era of scientific attempts to combine the topics of mathe¬ 
matics for teaching purposes was preceded by experimentation with 
a plan of alternating the teaching of algebra and geometry. The 


“Kooe, L V, Tho ilunloi JUgh Bchwl (('n)aiB<‘il cdUUnU, su' lCR-70 ftVKl 244-‘lo. 
Olnn and Company, 1928 

“Wttlah, C, D, "A TdiUitl>p nrogiiim of Junior IMkIi Hriiool Mnthcnmtlcs," The 
JlathmaMc-s Tcao7i(r, 10 . fid-Ofi, 

“'Baas, Willard S, "Tlip Hlhtr»rlpnl Argument Cor Tturliln^ Atllhuutlc. Oponiotiy 
and AlgGbra 'PoRcthei lu tlie VliHt Your of lUo IIIkU ^clioiil," T^r/wol ticicrice and 
Mathematics, d • 7121(] Sre alao (I 4951500 , alan a rcinut, S 7(1 74, and Myers, 
0, W.| "Two Years’ ProgresH In MatlienmtlcH In tlie Unhcrslty Ulgli Scliool," 
11'64-72 



UNITED STATES 


145 


first was taught for two or thiee days of the week and the remainder 
of the time was devoted to the latter 

The vicious attacks on the “water-tight” compartments has 
been much more effective than seems apparent at first sight Moat 
of the currently published mathematics texts call themselves 
algebras or geometries and thereby seem to retain the "watei-tight” 
system. However, a careful examination of the content will show 
many places wlieic algcbia has found a place in the work in geom¬ 
etry or the reverse Some authors indicate a half-way attitude by 
then titles “Modern Algebra,” “Modern Geometry,” "Essentials of 
Algebra,” or “The New Geometry ” 

The National Committee on Mathematical Requirements. 
This committee was appointed by the Mathematical Association of 
America in 1916 and was financially assisted by the General 
Education Board The report^® of the committee, The Reorgamza- 
tion of Mathematics in Secondary Education, was published in 1923 
Professor Smith has summarized this impoitant work as follows 

This report was prepaied m dose coopciation with bodies of teachers 
throughout the country It set forth voiy dearly the aims of mathematical 
mstiTiction in the several years of the junior high school, the senior high 
school, and the older type of four-year high school It presented the model 
courses foi these several types of school and made suggestions for carrying out 
the work It consideied the question of college entrance requirements, the 
basal propositions of geometry, the role of the function concept, and the 
terms and symbols which might pioperly have place m the schools It fostered 
various other investigations, including the present status of the theory of 
disciplinary values, the theoiy of correlation applied to school grades, a com¬ 
parison of our cumcula with those in use abroad, experimental courses m 
mathematics, standardized tests, and the training of teachers It is not too 
much to say that the advance m the last decade has been due in large part 
to the work of this committee 

These recommendations have had a very great effect upon the 
curriculum in both junior and senior high schools, but they have 
been more generally accepted m the junior high school The report 
was being foimulated at the time the course of study for the junior 
high school was being planned and for this reason probably influ¬ 
enced the curnculum at the most plastic time in its history The 

“^Myeis, G W., loo. cit Soo also "PrOvlBional iteport of tlie National CoimDlttet 
of Fifteen on Geometry Syllabus,” School Science and Mathematics, 11 600 31, and 
Myers, G W„ "Ileport on 'Onlllcatlon of MaUieinatlcs in the University High School,” 
School Science and Mathematica, 11 707-00 

3* The original report is out of print, but a revised edition containing most at 
the important features can now be obtained from Houghton Mifflin Co , New York. 
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first junior high srliool toxthooks apponrerl about 1917 at the time 
that the committee wii^ at work on its icpnrt. 

The advertisementK of pubhsliors of certain modern textbooks, 
slating that such and such a book follows the recommendations of 
the National Committee, even though referring to a plane geometry 
text, sliow the real thoughts of teachers in the field and that 
the committee's report la beginning to bo felt. 

The Junior High School. The junior high school movement 
began to be an important factor in American education about 1915. 
This movement created a situation in the seventh, eighth, and ninth 
grades which was largely independent of the school situation as 
these grades were commonly organized Here was a chance for 
progress, and we find a considerable change made m the curriculum 
in many schools Many textbook writois on jiniioi high school matin 
eniatics organized the work in units and introduca'd considerable 
intuitive geometry and some algebra in the seventh and eighth 
grades. Most of them have introduced trigonometry in the ninth 
giade, and some a unit of demonstrative geomctiy. This junior high 
school course at its best is a revealing and exploring experience for 
the children, opening up large vistas in materials and situations 
which are helpful and meaningful. Thus we sec that the movement 
for general mathcmatica, while it has not been accepted in most 
of the four-year high schools, has been adopted by many junior 
high schools and made a part of their program. 

In the junior high school the course in mathematics has been 
better organized than that of any other subject, but it has been prin¬ 
cipally a shoving down of the traditional material from the senior 
high school field. One needs only to examine a few of the many 
senes of mathematics texts to sec that this is true. As a result the 
senior high school teachers generally object to the teaching of cer¬ 
tain topics, like demonstrative geometry, in the junior high school 
because they feel that such teaching will unfit the pupils for later 
work in the same subject in the senior high school. 

Effect upon the Senior High School. This junior high school 
course of study is having its effect upon the senior high school. 
Certainly, if such a course is good for the children in the ninth 
grade in a junior high school, it should be good for the children 
in the ninth grade in a four-year high school Tlie tendency now 
in the tenth grade is to modify the idea that every proposition in 
geometry must be proved rigorously. Teachers now accept more 
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facts intuitively and build upon these There is less tendency m 
the tenth year to offer a general course, although there is a trend 
toward this in some schools. 

Effect upon the Elementary School. The new course of study 
for the junior high school is also having its effect upon the seventh 
and eighth grades m the eight-year elementary school There is a 
tendency to introduce more intuitive geometry and perhaps a little 
more algebra into these two grades We also find more work in 
statistical graphs Eor the most part, the work is quite different 
from that in the average junior high school, as far as the mathe¬ 
matics curriculum is concerned 

Experimental Schools. The growth of experimental schools 
and the frequent reports in the Mathematics Teacher, in the 
National Council Ycai hooks, and elsewhere, of experimental work 
that is being cairied on by teachers in public schools indicate the 
great interest in better piesentation, better teaching, and better 
learning of mathematical material whether old or new. Experiments 
with individual instruction, homogeneous grouping, laboratory in¬ 
struction, largo veisus small classes, and the like, indicate a pro¬ 
fessional interest on the part of teachers everywhere that is 
stimulating and suggestive of an evolving tiend 

The mathematics department of the University High School at 
Chicago, that of the Horace Mann School, and that of the Lincoln 
School of Teachers College, Columbia University, for example, 
have shown conclusively that it is possible to give their pupils an 
inteiestmg and modern couise in mathematics and at the same time 
prepare them to pass college entrance examinations. 

Contribution of Psychology. The development of psychology 
from a speculative philosophy to an empirical science has affected 
both the content material and methods of instruction in our schools 
The pupil, his capacities, and his needs have come in for an amount 
of attention never befoie accorded to them In other words we are 
attempting to get the pupil’s point of view Although the greatest 
contribution has been made in the elementary field, the influence 
of advanced thinkers like Professor E L. Thorndike has been felt 
all along the lino. To be sure, the psychologists have shown us how 
to teach better some things which would better go untaught, but 
they have also helped us to organize our fundamental material along 

” Smltli, Uavld EugcnG, "TettehinB of Mathemiitica in the Secondary Schools of 
the United States," Scitool Science atnj JUatliemaUcs, £> 209, See also 9,90 
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lines that aio psychological rather than logicol Thus, treatment of 
Bubjcct matter has been made more concrete, content material has 
been organized in terms of the leainer instead of the subject, and 
the entire atmosphere of the learning situation has been improved 
Drill, -ft-hich ^V! 1 S once looked upon as dnulgcuy, eiin now be intio- 
duced as a sort of game in which a pupil’s competition against liis 
own previous score or record may become the motive for self- 
improvement. The psychologists have discoveied many useful facts 
and laws about how children learn most easily and most economi¬ 
cally, how habits are formed, how abilities aie developed and how 
they may be retained. 

Influence of the Educational Philosophers A few philosoph¬ 
ical writers like Professor Dewey®® have had great influence on 
classroom teaching in America. They have recognized the Amoricaii 
child, have emphasized lus pos<iibihtu'.s and Ins rights, and have 
encouraged the modification of the couibe of study with these things 
111 mind. 

Due m part to the emphasis placed by Dewey and others on 
the importance of interest and purposeful activity in connection 
with school work, efforts have been made to “vitalize and motivate” 
the work in mathoraatics. The project method has been used con¬ 
siderably, especially in the lower grades. It has not found favor, 
however, in the secondary .schools, and its use in elementary schools 
is condemned by some authorities Other thinkers also interested in 
the welfare of children nevertheless remind us that subject matter 
itself has certain riglUs and that tho possibility of a more careful 
consideration of content material in ciuriculum construction must 
not be overlooked 

Influence of the Educational Sociologists, The educational 
sociologist has also mfluenced the cuiTicuUun, bringing the social 
needs of the pupil more prominently before the teachers As a 
result, the tendency has been not only to jilace the pupil and his 
development at the center of educational interest but also to modify 
and reorganize all subject matter on the basis of its learning 
diffloulty 

Social Utility as a Basis for Curriculum Construction. The 
recent syllabus of the State Department of Education in New 

*"Dewey, John, Interest and Ejffott (»► Education, nniiglilon Mi/lllii, 1018 

*' .i Tentative BvUahus in Junior JItffh School MaihemaUcs TUo OnlvorBlty ot. 
the State ol Now itorli;, 1027. 
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York states, “Particular attention should be diiccted to the danger 
of emphasizing ^social utility' as the sole basis of the curriculum ” 
The syllabus then quotes this passage from the Twenty-s^xth 
Yearbook of the National Society for the Study of Education. 

It is exactly that tendency of individual human ludgmont to lose its 
bearings and fail to see tlu' woods for the trees, that has led the moie scien¬ 
tifically rmnded sLudi'uLs of education to take the basis of curriculum making 
out of the realm of individual judgment They have been experimenting of 
late with the cutorion of social utility and especially with objective bases 
of selection It was natuial in the first lush of the movement, with the mi l,ml 
impulse to play with the new idea, that its disciples should be earned to 
extieines It cannot be doubled that many of our workers to-day are domi- ' 
nated by the belief that only those facts, principles, and motives shall be 
taught m the school which can be utilucd immediately and geneially by a 
considerable pioportion of oiu people If peipetuated, this attitude will result 
m a mechanistic cumculum of the rankest soit This view is aheady serving 
to make unoiitical woikers over emphasize the skills and the factual knowl¬ 
edge of the curriculum 

Anothei quotation from the same Yearbook will bring this point 
into relief It leads' 

Now, it is of gloat importance foi the cuuiculum maker to see that the 
deleimination of goals foi a given social older will be most soundly made 
when he has at hand adcfiuate knowledge and a deep and broad perspective 
of that social oidei Tim task of stating the goals of education, therefore, is 
not to be consuiiiiimlGd by an analysis of social activities alone It will be 
aided by the latter, but must not be dominated by it It will be achieved 
only by hiud thinking and by the most jirolonged consideration of facts by 
the deepest bceis of huimm life For the gicat bulk of our cmriculum, there- 
foiG, the analysis of social activities will influence the judgment of the seer 
based upon the scientilic study of society—not the meic factual lesults of 
social analysis—that will deteimme the more intangible, but directing materials 
of our cuniGulum, 

Social analysis merely gives us the techniques and knowledges we should 
have For the basic insights and attitudes we must rely, as we do for the 
statements of the goals of education, upon human judgment, It is impeiative, 
howevei, that we make use of only the most valid judgments. The foiecast- 
ing of trends of social movement, the perception of the local problems and 
issues, and the cunncctions underlying them, demand erudition and maturity 
of leflection that eveutuates only from prolonged and scientific study of 
society To the fionUoi of cieiitive thought and of deepest feelings we go 
for guidance as to what to teach 

Widening Influences. "Wo see a widening influence, first m 
mathematics in the gradual dropping down into the lower grades of 
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algebra, tngonoractiy, mtuitive and demonfetrativa geometry, 
spherical trigonometry, and finally calculus, None of these is taught 
as a complete topic, but cacli as an element of more vital and 
significant material The old material which it icplaced was taught 
according to the theory that more of a, topic was needed to prepare 
for more of the same topic and all for ils (nvn sake 

In the second place, we find a widening of the whole field to 
include pertinent and significant paits of other fields The Third 
Yearbook of the National Council indicates the present reaching 
out into the fields of physical mcasuieincnts, suiveying, use of the 
' slide rule, and the like. This, after all, is merely a continuation of 
the progressive attempt to put life into the formal subject matter 
begun three decades ago The introduction of the elements of the 
calculus will facilitate the forming of eloscr boiirhs wuth the sciences, 
since a complete imdeivtaiiding of (lie ealculu*- in elementaiy 
fields must come m its big field of applications. In the past we have 
criticized the college texts as nun owing, pedantic intlucnces, but in 
such books as Griffin's Introductwii to Mathematical Analysis, 
Lonnes’s Survey Course m Mathvvialirs, and Mullins and Smith’s 
Freshman Mathematics, there is this widening in twm diiections. 

Ill, ORGANIZING INI-LUUNCliS 

Four Steps in Curriculum Building Tints far we have con- 
Bideied some of the general aims of Ainencan education and some 
of the large outlines of our main pioblem, but they by no means 
equip us with the details for classroom proceduio. The educational 
piobiems of most interest at the piC’^ent time relate to the curncu- 
lum They extend from the National l^ducation Association thiough 
its various divisions down to the smallest educational unit This is 
evidenced by the various yearbooks that have recently appeared 
fiom such organizations as the Department of Superintendence of 
the N.E.A®“ the National SociiAy for the vStudy of Education,”'* 
and the National Council of Teachcis of Mathematics 

In determining a curriculum suitable for our schools we arc 
concerned with four large features; namely, the objectives to be 


”rhc ifW»(£ Yeaihoak o! tha Hatioml Oonuvil oj Tcaolictt o) MathmaiicB 
IJuioau or I’ubllpaUotiH, Ti'HchoiB CollctT, Coliiiiililu IOiIvci'hUj, 1027 

“ rMrdj Fourth, Fljth, and muih YcurhoolH «C Um' Natlntial Education Abbo 
ulatlon, Dcpiutmcnt of .Suiicvlntcndciice 

to Tumti/ seventh Yea) boohs of the National Society foi tlic Study of 

Education 
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attained, the content material best suited to accomplish these ob¬ 
jectives, the best methods of teaching and learning, and a testing 
program. We shall discuss each of these briefly here and later give 
a more complete treatment of the details of each. 

Speaking of the traditional subjects of the curriculum Professor 
Briggs®'^ says' 

The tradiLional subjects of the curiiculuin have for some time been vigor¬ 
ously attacked by those dissatisfied with results and skeptical of improve¬ 
ment Cmiiculum makers are pioposmg new subjects and new phases of sub¬ 
jects, which still fuither put on the defensive the tiaditional program I very 
much doubt if we are going to depart mateiially for some years to come 
from the science, the mathematics, the languages, the social studies that have 
been the pabulum of gcneiationa But if they wish to survive, they must 
adopt the basic doctrine of mtcicst This will necessitate a new attitude on 
the part of teachers and constantly new plans of organization rather than a 
revolution in content 

1, Aims In the first place wc cannot expect to realize our aims 
unless they are precise and are cleaily defined at the outset These 
aims should not be imposed upon the schools by some lughei 
authority, on the contiary, they should be the result of much dis¬ 
cussion on the part of those who will be actually responsible for 
their realization, who know the woik of the classroom, and who 
themselves are the authority as to what can be expected of children 
It IS evident that no satisfactoiy list of objectives can be set up 
merely by consulting existing courses of study. While they may be 
used as evidence of what is being taught tliionghout the countiy, 
they do not often give much help m suggesting what ought to be 
taught. Moreover, it is well known that some of these courses, if 
not all, tend to perpetuate certain obsolete processes and antiquated 
business methods 

It is equally true that the best objectives cannot be secured 
by making an inventory of the cuirent textbooks in mathematics 
In most schools they are the courses of study. They, too, are fie- 
quently guilty of overemphasizing unimportant or the obsolete 
material. It is also true that not all textbook writers are able to 
suggest newer and better things. Often their books are made to 
conform to certain state syllabi or other courses of study 

The standardized-test makers of recent yeais have erred in 

“ Briggs, T H., "InterestB as Liberal Education,” Teacheta College Reoordj 
30 074 
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including exercises and problems that thoughtful teachers every¬ 
where have no dotiru to sec perpetuated in our schools. In fact, many 
of these undesirable elements wcic obtained by tlm makers of tests 
from existing cour.scs of study and textbooks. Thus, it is obvious 
that such testa cannot be used as the sole basis for determining a 
list of desirable objectives. 

We also know tliat it is not safe to try to determine what mathe¬ 
matics ought to be taught by counting the frequency with whicli 
certain mathematical terms arc u.scd in a few current editions of 
newspapers and magazines, although some wnter.s seem to believe 
that .such proccduie is valid. 

Finally, it is fair to say that we cannot determine our objectives 
by going out in the noild and a'-kmg diUVrent mdividiial.s what 
mathematics is u-^eful to them. The fact is lliat not one of them 
ever knows juT what use he lias nuide of matliornatics Moreover, 
they probably have given no thought to the qucbtion of detciminmg 
how they might have used matliemutics profitably if they had 
known more about it. 

Any and all of the above critciia may be of scivice to us in 
making up u list of desirable objectives, but they will not suffice 
If the objectivoj) set up arc to meet modern needs, we must have 
at least one othci entenun that is siijiiiortecl by vision, though it 
should not be visionary This last criterion is the opinion of expert 
teachers of mathematics—^those ivlio uie able not only to tell how 
mathematics is used, but also to show licnv it may be used in the 
present and in the futiuc for the hutterment of mankind. 

People consult with experts in ordei to got the oinmon of the 
best they can afford or find. Such a group of experts recently 
cooperated in sotting up a Ii.sl of objoolivos m matlienialics for 
the junior high school, but the list is loo long to mcluclc here, Pio- 
fessoi Bode said recently* 

Education must piovido an. escape fiom llie IjornluRO of tradition by fostGi- 
ing a rcaLiziiig senbo that human hi,story is tiie leuord of a gieat advontme 
in which man couUmially recreates hm social and moral staiKlard.s On tins 
level Ins criteria of values become iiiuudaue and oxiicrmicntal, not trans¬ 
cendental and final, and man’s aspmilions ami clfuitH lue diicoti'd inoie and 
more to the realization of a new and giowing sooia! idial 

“Smith, Davia Busfcne, anU Ilccve, W. 11, The ZYufliKij/ 0 / Jurilor IHi/h School 
KathemciUcSj Gimp III (Jinn and Go, lOZfl 
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In setting up objectives we must go beyond the mere device of 
the scientist who collects and interprets his data, especially when 
"the situation calls for a recreating ox reinterpreting of old ideals " 
To quote Professor Bode again: 

The problem of ultimate objectivea is not a acientifio problem at ail 
The function of science is to rovcnl what agencies can or might be employed 
to realise ultimate objectives; it does not undertake to determine the objec¬ 
tives themselves 

The implication is that we must depend upon a broad and inclusive 
philosophy of education, the business of which is to find out what 
ought to be the best education in mathematics for every person in 
the community. 

2 Content. Having selected a valid list of objectives to which 
all concerned agree, wc aie confronted next with the task of select¬ 
ing that content material which will best enable us to realize these 
objectives This will be elaborated later 

3 Methods The third step in curriculum building relates to 
method Usually the use of the word "method” suggests "method of 
teaching,” but as we view the situation to-day we usually consider 
another side; namely, "method of learning” most easily and most 
economically. 

We know a great deal about the former, but practically nothing 
about the latter To-day we do not know how long it takes to teach 
anything Granted that the objectives chosen are valid, that the 
content material selected is best suited to realize these aims, and 
that our methods of teaching are satisfactory, we still need to find 
out what part of the content material can be learned by a pupil at 
a given age It is probable that in some cases wo aie trying to teach 
too much, or that we are attempting to teach things that are too 
difficult, or both. 

At the beginning of the Twentieth Century, classroom procedure 
was well standardized. The teacher assigned the lesson, sometimes 
with little or no attention to the development in class of the mam 
points, and frequently by assigning a certain number of pages, The 
pupil then went about the learning of the lesson as best he could 
and the next day recited what he had learned. This resulted in 
memoiiter methods where often reasoning was desired, especially 
in a subject like geometry In a subject like algebra such teaching 
rbid. p 100 
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resulted in the development of a facility in dealing with formal 
symbols and abstract ideas without ability to apply them, and all 
too often with no tangible appreciation of tbcir real significance.'''' 

4. The Testing Program. Suppose that we are able to set up a 
list of desirable objGctive.s, that we have mastered the best known 
methods of teaching, and that we arc well informed in the psy¬ 
chology of learning, how can we expect our work to be successful 
without an elaborate testing program? Some of the objectives which 
we set up may be too dilBcuIt for a child at a given age to attain; 
others may be too easy. We know now that the mastery of most 
of our tojiics in some of tlie fiindanientals is pitiful AVc should have 
known that a long time ago, had we tested more. Suflicc it to say 
that the testing movement is now in need of serious study. The 
emphasis at the present time needs to be put upon the use of tests 
for the improvement of instruction. The present abuses connected 
with the use of norms and standards need to be coiroctcd, and it is 
our duty to make tlie testing a vital and integral part of the entire 
program of curriculum construction. 

Problems in Teaching Mathematics, Tlic problonns that con¬ 
cern US here relate to the pupil, to the teacher, and to the materials 
of instruction. We shall take up each of these in our subsequent 
discussion 

Aims of Instruction, The term "anus of instruction” takes its 
literal significance and hence needs no further explanation It is 
now generally recognized that the big problems in American 
education "are problems of aim ” Ho one will deny that these aims 
have changed greatly in the last thirty years, Wc shall see why 
this has been so. No efforts to discuss aims or methods were actually 
made in the N. C. A until about 1903 when Profos.sor Moore’s com¬ 
mittee made its report. This was one of the influences that helped 
to develop our modern practice of stating objectives 

The Secondary School. The secondary school grew up m the 
United States naturally with the curriculum so organized as to 
meet the needs of those pupils who intended later to go to college 
or at least to follow intellectual pursuits. This is why the college 
professors determined pretty hugely the subject matter to be pre¬ 
sented in the schools. Because of the enormous increase in attend¬ 
ance in the high school and the wider interest in public education, 

“Perry, Jolin, "The I’lellmlniuy EOuciUlon of tlie Knf;lriecr," fla?iool Soienoe and 
Mathematiae, 2 ■ 264 72, 
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attention has been given recently to the needs of those students who 
do not intend to cany their formal education beyond the secondary 
school. Thus, tlie senior high school has become the “people's 
college ’’ Naturally, this has resulted m a considerable modification 
of our traditional courses of studyand has piesented us with 
many problems difficult to solve. 

Where the aim was formcily to develop scholars, the aim now 
IS to develop well-educated citizens In many schools to-day we 
are developing neither, principally because we are making a fetish 
of education We believe that this is justifiable for social reasons 
and for the safety of the nation 

Modern Aims. By the year 1910 psychologists for the most 
part had rejected the faculty idea of psychology, and mathema¬ 
ticians, as well as other educators, were looking for the best way 
out of the dilemma "We find two different views of the value of 
mathematics cinpha.sizcd by those intere.sLed m the subject They 
may be stated biiefly as follows* (1) To emphasize the cultural 
value of mathematics and to legard it as fundamental in the train¬ 
ing of the power to think clearly and logically (2) To supply 
pupils with iiifoi Illation which they can use in the ordinary pur¬ 
suits of daily life The trend now is back to an emphasis upon the 
transfer value of training Such leaders as Professors Judd, Nunn, 
and Hedrick are emphasizing the fact that mathematics has con¬ 
siderable value oilier than for the information it imparts 

Increase in School Population. According to Professor Thorn¬ 
dike,*^ not only has the increase m the high school population been 
so great that to-day “almost one m three of the children reaching 
their teens in the United States cntcis high school'' against the 
coriesponding figures of one in ten in 1890, but the pupils of to-day 
“aie different fiom those of twenty-five years ago, not only in their 
experiences and interests, but also in their inborn abilities " More¬ 
over, “the number of high school pupils in 1918 was six tunes that 
in 1890, while the number of children of high school age in 1918 
was less than one and two-thirds times that in 1890 The number 
graduated, which is in some re.spccls a better measure, was eight 
times as large m 1918 as in 1890.” 

Professor Thorndike further points out that “We lack measures 

"Missouil Snelutj nl TwcIuuh of Malliomatlcsi find Rcicncf,'’ Sohocl Scienoe and 
Mathemationj 8 300. 

Thorndllte, 13 L , The rsychalogy of dlgeha, p 2 MacmUlfin, 1023 
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of the inborn capacities of the one in ten or eleven of a generation 
ago and liavc only very scanty measures of the capacities of the 
on© in three to-day. We have, however, excellent xeasons for believ¬ 
ing that the one in ten had greater capacities for algebra and for 
intellectual tasks generally than the one in three of to-day.” Such 
a situation presents other problcm.s that are difficult to solve 

In spite of all that has been aaid above, the facts show that 
"the pupils m our academic high schools are, in fact, a limited 
group wdiich covers just about half, the upper half, of the total 
distribution of Amcnean mfolligence." Why, then, the enormous 
number of failures that we find over the country in the fiist year of 
the ordinary four-year high school? The"'© failures constitute a 
problem the solution of which is going to challenge the best thinking 
of the leaders in education. 

The change m objectives that has come about in the last decade 
may be expressed by quoting the aim of niailu'inatics formulated 
by the National Committee on Mathematical Requirements as 
follows; 

The primary purpose of the toarhmg of miitheinattce qimild he to develop 
those powers of underatatidmg and uniilyjimn ri'lutams of fnmutity and of 
apace which are necessary to a bettor appreciation of the* prciRrewi of civiliza¬ 
tion and a bettor underatanding of life and of (lie univiuae about ur, und to 
develop those habits of thiiikinjr winch will make these poweis ofTcctive in 
the life of the individuub 

Materials of Instruction Tins term rcfer.s to topics and sources 
generally that arc usually drawn upon to fnrnlBli the subject matter 
for the course in mathematics 

The problems relating to content are so numerous and compli¬ 
cated that we can take time to discuss only a few. First, there is 
the question as to whether the traditional course in arithmetic, 
followed by algebra in the ninth grade, geometry in the tenth, and 
so on, is the best one to perpetuate. I’erhaps we shall not want to 
perpetuate any plan. The widespread failures already referred to 
are evidence enough to show that ilie traditional arganu.ation is not 
satisfactory. 

There are many who feel that a general mathematics course 
beginning in the seventh year and extending through the high school 
with the calculus as the last nbjeclivc would be the best way of 
organizing the subject matter The course in the regularly organized 
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junior high school is a geneial one^ but this is not true in most 
seventh and eighth grades not organized on the junior high school 
plan This is certainly most unfortunate What is good for the pupil 
in one school in the seventh grade should be good in another. 
Moreover, we are not agreed upon some of the main issues Tor 
example, we are not agiccd as to whether the course should begin 
with arithmetic, which in many cases is a review, or with intuitive 
geometry. Some of us think that it would be psychologically more 
sound to begin with the latter. Certainly we shall err if our seventh 
grade work in arithmetic consists mostly of drills on the funda^ 
mental skills taught in the earlier grades. 

Attempts have been made to set up an acceptable list of objec¬ 
tives^^ which I'cpicsent what is actually being done in junior high 
schools We should remember, however, that merely setting up a 
list IS not .sufficient, Such objectives should be more widely dis- 
cus-sed and understood 

In building a cuniciilura we have had to consider whethei we 
should have a unit of demonstrative geometry m the ninth year, 
whether algebra would not be better undenstood if it were begun 
in the seventh year and then scattered through the eighth and ninth 
years, and other similar problems. 

Progress in the senior high school has been slower. While 
teachers m the elementary school may still question whether 
the course in arithmetic is entirely satisfactory, they have im¬ 
proved the course greatly We have seen how the teachers m the 
junior high school have built up a progressive course On the 
other hand, the teachers in the senior high school have been more 
or less content to let things stand as they are The course in algebra 
has been improved in content, numerical trigonometry has been 
taught m some ninth grades, but generally speaking the situation 
IS static. 

Changes m the Course of Study, Traditionally materials have 
been oigamzed in “logical" units—putting together subject matter 
which logically belongs together. Then in studying the material, 
the pupil concentrates intensely on one topic at a time without 
giving thought to its relation to other topics or to the course as a 
whole To attain lasting results to-day, it must be clearly under- 

«Scliorllng, inUoiRli, .1 Tdntntivo LUit oj Oileotlves In Junior High Scho'cl 
Muthematlaa Gcorjro Wahr, Ann Arbor, 1026 

■“ Smith, Bftvld Eiigone, and Ilceve, W, P, Tlip TmoMnp oj Junior High School 
Mathemaiioe, Chap HI Olnn and Co, 1027 
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stood that the organization must be made in “pedagogical” units, 
rather than “logical” iinit'^. This organuation of mathematics is best 
exemplified in the new mathematics course of the junior high school. 
Giving the pupil a vide experience with the fundamentals of mathe¬ 
matics mnbos possible a gradual and ea'^y approacli to the paits 
of the subject taught in the ‘senior high school, whether or not the 
material there i.s a general cour.'-c. 

Omissions and Additions With the clinuiuition of obsolete 
matciial inserted when it was considered that ovciythmg mathe¬ 
matical was useful, has come the bringing down of the most useful 
and interesting concepts from higher mathematics into the junior 
and senior high schools. 

Partly as a consequence of the greater importance attached to 
the child and his interests, and partly as a natural growth of pro¬ 
fessional interest in the subject itself and a desire to exhibit its 
maximum value, there 1ms been a very derided tendency to elim¬ 
inate much that was commonly found in our textbooks in 1910 and 
substitute more valuable material. 

In place of these dreailed topics we have .substituted work in 
informal geometry, meaningful fonmila^’, graphs, numerical trigo¬ 
nometry in the, ninth grade, and so on. Eaily introduction of 
coordinate geometry has made possible the intioductioii of the 
calculus in the eleventh or twelfth year in many schools The idea 
of functional relationship between variables is creeping into all 
texts more or less conspicuously as the unifying element. We shall 
now discuss some of these omissions in more detail 

Modified View of the Theory of Mental Discipline With 
our modified view we do not look upon all topics in a given subject 
as having equal value. We no longer require pupils to study mathe¬ 
matics because they find it hard or because they dislike it, but 
because we can find parts of the subject essential to the education 
of every American citizen. The elimination of certain complicated, 
difficult, and unreasonable exorcises and problems can be tiacod 
immediately to the fact that notliing but a iny.stical disciplinary 
value could possibly justify their retention, Tins is .seen in the 
special fields of arithmetic, algebra, and georaeti'y where the trends 
have been peculiar to these fields. 

Arithmetic. The arithmetic of special and unusual occupations 
has been replaced by the arithmetic of the daily life of the people, 
obsolete methods and processes have boon eliminated In place of 
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giving all topics equal impoitance those obviously most essential 
to life problems aic stressed.'*^ 

In the following table sonie types of material that were set forth 
in one arithmetic approximately ton years ago aie contrasted with 
the modern offering: 

THEN 

Arithmetic of epceial and unuatial 
occupations For example, problems 
involving 

1 Partial payments 

2 Marine insurance 

3 Measurements of hogsheads 

4 Long and unusual fractions 

5 Tax collector's commissions 

6 Hard additions and subtractions. 

7. Partnership including the ques¬ 
tion of time 

Simplification of Algebra. Among the first topics to be elimi¬ 
nated from elementary algebra woic the highest common factor by 
division, cube root by the formula, the general theory of the quad¬ 
ratic, complicated brackets, complex fractions of a difficult type, 
simultaneous equations in moio than three unknowns, the binomial 
theorem, and complicated radicals The old idea that “we must 
scientifically define all terms before they can safely be used” and de¬ 
velop the subject logically has been replaced by a psychological de¬ 
velopment One might here raise the question why the study of 
quadratic equations beyond the puie type such as = 4 should any 
longer be required of everybody m the ninth grade. Those who con¬ 
tinue the study of mathematics will have to consider the topic any¬ 
way and those who do not will never have any use for the kind of 
work that is traditionally given It is artificial and ought to be 
omitted 

Graphs. The graph, of great and growing importance, began to 
receive the attention of mathematics teachers during the first decade 
of the present century.'*® 

Teachers are seeing that the best approach to algebra is not 
made by means of the equation or through the fundamental opera- 

iSeo Siiiltli, I)n\l(] ISuRpnc, if7io /'irtfp'cgfl 0 / ArCt/imotlo OJnn and Co. 1023 
Soe alao Thotiullkc, B L, Tlie Psi/clioloffi/ of ArithmetiOj Macmillan. 1022, and The 
Vcw Methodn in A> ItlmcUc, Ilaiul 'McNully, 1021 

‘"Palmer, Bmlly G , “Illstorv of tlie Giniili in Elpniontaiy Algebra In the United 
States, School Seience and ilaihematicK, 12 ()5)2-93 


NOW 

Aiithmutic for daily life. For exam¬ 
ple, pi obi urns involving 

1 The home. 

2 Banking. 

3 Daily purchases 

4 The farm 

5 Fi actions used in everyday life 

6 Business 

7 Industry 
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tions but through the ^tudy of the formula. The study of the graph 
is a major trend to-day in algebra herause witli the formula it helps 
to clarify the idea of funetionahty. We now emphasize the meaning 
of graphs rather than the making of them.* ** ® 

Tlie giaph appenied Mimi-nhat prim In lOOB and, although used 
to excews for a tinio, Ini'* held its poHitimi about as long and as 
successfully as any proposed reform. Cbvmg to the prominence of 
the statistical graph, and the increased iutercBt in educational 
statistics, graphic work is assuied a permnnent place in our courses 
in mathematics. 

Functional Thinking. A significant trend m the teaching of 
algebra, not fully realized but well under way, la to put meaning 
into the subject by replacing the emphasis upon formal symbolism 
by the function concept. The slowne'-s with whieii this idea has 
been adopted in toaehing pinhnbly accounts for the despair with 
which an. ocensinnal educator regards algidira.*"' The more pro¬ 
gressive courses are nrne planned .«o as to bring out the dejicndence 
of variable quantities on each other at evt^rj’’ ixiasiblc opportunity., 
In some schools trigonometry, analytic geometry, and the calculus 
are introduced at thi-s point to help bring Ibis about, Ihofessor Nunn 
says"*® 

As Boon as tbi' Ryraliolfi of tngonoinctnrnl mtioR are recognized hr capable 
of entering into fonuuliis and of bnng itnuiijiuklf'd, they phould be rogardpd 
as belongiDR to tlio voeidiulary of ulgebra There i.r, indeed, no principle 
except the invalid principle of foriuivl n'gregation, upon which wc can inolude 
the study of a: or n m the algebra coursi' and exclude sui x or tan x. AU alike 
are pieces of symbolism invented for the description and mteriirctation of 
facts of the oxtorniil world Eaeh rcpre'^enla n typical kind of function To 
each corresponds a specific form of curve which may he regarded as the 
giaphic symbol of the function, Both algebra and trigonometry would gam by 
fusion—the fovmci through an added variety and richness in the illustration 
of its mam themes, the latter by the removal of the exce.t®ive formalism 
which at present obsciircfl its value and interest for the beginner 

Old and New Syllabi. Additions and omi.ssions may be best 
illustrated by reference to the New York State Syllabus of 1910, 
and to the new syllabus winch will go into effect next year: 

*meflrick, Ja It., ‘"riio llpnllty o! MnUiciimtleul Proci'hHi'Wi" niul Yciirhoale oj 
tlio National Ooanoll of TcaoH&s of Hiu‘(>iui u£ PulilLciUlotiH, TeacherH 

College, GoluniWa Uiilveralty, lOttS. 

Hedrick, ID, H, “Qa tile Selection at ToplcR foe nicuieutiuy Algebra." School 
Sciowce and iTathmatieSj 11! 51-00, 

** Nunn, T, Percy, loo, cit, pg. 10 20. 
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BTUAitus or 1910 

1 The ability tn foiniuhitc lu’cf'iiiuy 
definitions in cIgiu coiicksg lan¬ 
guage 

2 Removal of syiiibolH of aggicga- 
tiou, and iiiboitioii of tennis luth- 
in such symbols 

3 Factoring of cviircKsions of four 
terms and of those with litcial 
exponents 

4 Application of the principles of 
factoiing in fintliug UCF and 
LCM 

5 Fmctions including complex frac¬ 
tious of the “apuUiueiit house” 
type 

G Ratio taught u^- a hepui.de topic 
and all delmiUons given 

7 Propoition InviUMOii, alterna¬ 
tion, coiiipositum, and division 

< weiG taught 

8 Radicals Definitions Rationaliza¬ 
tion when deiiommatoi is a bino¬ 
mial stud Radical ecuialuiiiH No 
mention of fractional exponents. 

9 Quadiatic equations Solution of 
pme qiuuluiLios and eutnplete 
quadiatics, by factoiing, by umi- 
pleting the square, and liy for- 
niiila, 

10 Radical equations le,suiting in 
quadratics 

11 Binomial Theorem for positive 
lutegud exponents 

12 Graphs omitted 


13 Graphic ropic'seutation of diieeted 
numbers omitted 
14, Function concept omitted, 

15 Numeiical tngonoinotiy omitted 


new syllabus 

1 No mention of deflmtiona as such, 
but algebraic language and repie- 
si'iitiilion substituted instead 

2 Removal of one set and at the 
mut,L Iwn sets of symbols of aggre¬ 
gation 

3. Taking out a common monomial 
factor and factoring the difference 
of two squaies, Factoiing tii- 
nonuuls optional 

4 The tcirns HCF and LCM as 
sueli not taught 

5 l‘iactions no hinder than those 
needed m the most difficult for¬ 
mula taught. 

0 Ratio tieated us a fraction, 

7 Piopoition treated as a fiuotional 
equation 

8 Fiom the beginning pupils aie to 
be familial with the use of the 
fiuctumul exponent 

0 Study of quadratics optional, 
Tendency to teach only the for¬ 
mula method of solution 


10 Radical equations omitted. 

11 Binomial theorem omitted 

12 Graphs Simple statistical graphs. 
Repicbeutation of the formula by 
the graph Interpretation of the 
graph 

lit Graphic loprcsentation of directed 
numbers, 

14 Function concept 

15 Nmuencal trigonometiy. 


Algebra, Aiisuig vory Itirgdy as a reaction to the ovoi- 
einphasis on manipulative ekills in mathematics, attention has been 
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called to the importance of leaching the pupil not iiuM'oIy to obtain 
the correct answer but to think about ami understand the meaning 
of the oper!^tuln^ he peifoun-v In a leeuit study Professir Everett 
points out the need for a more careful analysis of the objeotivea in 
algebra and a more intelligent teaching program 

Geometry. Geometry, the oldest and most logical structure, has 
naturally resisted change more than any other part of mathematics, 
and the changes are mostly on the surface. The texts are bettei, 
the amount of memory work haa been diminished, and there has 
been more emphasis on original work. The fundamental change has 
been the introduction of the intuitive gcometiy m the seventh and 
eighth grades, and a short unit of demonfctrativc geometry m the 
ninth grade. This preliminary work has been one of the mam 
factors in reducing the time spent on the subject, so tliat one year 
of plane and solid geometry combined in the tenth grade is now 
thought by some auflioutics lo be suflKueiiL'''" 

Fusion of Plane and Solid Geometry. .\s early as 1005 there 
was apparent not only the idea of a greater emphasis ujion intuitive 
geometry and "original exercises," but also upon the fusion of 
plane and solid geoinctry. At least there htiuh to he no veiy good 
reason why the combinaUun of the^e two imrts of geoiuetiy into a 
one-ycar course lor the tenth grade shmild not be matle, and the 
present tendency is m this direction. Ko one. can teach all ol 
gcomelry in a lifetime anyway and (he importanb part of .''Olid 
geometry for the well-educated citizen should not require a half- 
year of study. Moreover, why should we live m a world of three 
dimensions and teach the geometry of Flatland? 

Intuitive Geometry, When the doctrine of formal discipline 
came into question certain adherents of the doctrine began to 
assume a defensive attitude. Some pcoiile tried to justify the reten¬ 
tion of traditional geometry in the curriculum by calling attention 
to its applications, quite overlooking the fact that the .science of 
Euclid's day as universally taught had apparently developed in 
the direction of pure logic. The unmarked straight edge and the 
compasses, the instruments to wliich the pupil ia limited in studying 
geometry, make it impossible to give piacdcal applications of pure 
Euclidean geometiy to the physical woild 

"Everett, J. I", I'Ae Finiilamcntal ShlUa of A'loctita, Hurcan ot Publications, 
Teachers College, Columbia University, 102R 

“Allen, Gortrudp, "A Modlfled I’rogrnm for Stliool Ocometry,'' Utiiveratty Eiyli 
HoUool Jtmrnalj 4.200-78, Oakland, Ca] 
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In order to dl^Slp^lte the confusion into which the subject and 
those who taught it had been thrown by the overzealous and logical 
geometricians, a movement was started which resulted in the separa¬ 
tion of geometry into what arc now known as intuitive and demon¬ 
strative geometry, Tlic term “informal" would doubtless be better 
than “intuitive" because the former might then be used in connec¬ 
tion with the so-called “informal proofs” (in contrast to “formal 
pioofs”) which would include proofs by “intuition” and by “experi¬ 
ment,” Thus, “informal” wmuld be the broader term. The trend in 
this direction, embracing a practical effort toward making the 
introduction to clemonsUative geometry more gradual and natural 
can be disccincd early in the present century It is interesting to 
note that at that tunc tlie adjectives “inveiitional,” “concrete,” and 
“observational” were commonly used to convey the ideas now ex¬ 
pressed by the word “intuitive” or “intuitional.” 

It 13 probable that the development of this idea of a definite 
coiuse in informal geometry of the kind indicated above will stand 
as one of the iiolable advaiici^' of (he last qiuuler of a century m 
the teaching of elementary mathematics. 

Postulates. Clii^'tdy paralleling the trend m the simplification 
of aiithmctic and algebra by omissions and reorganization of 
materials came the suggestion that in geometry theorems whose 
meaning was already peifectly clear and obvious to the pupil should 
be postulated. The feeling is growing m our schools that the rigorous 
demonstration of such theorems should either be omitted entirely, 
or be deferred until the pupil’s knowledge of geometry has advanced 
to a point where the logical implications of a proof have some sig¬ 
nificance for him. Teachers are beginning to see the conflict between 
the adult logic of pure science and the laws of learning by which 
their pupils aie governed In such cases learning for the pupil ceases 
to be a burden 

Limits. Within the last fev years the theoiy of limits has been 
omitted in the elemental y courses Even though the topic is en¬ 
tirely omitted from must of the recent textbooks, it was commonly 
taught twenty yoiu'.s ago in most schools In spite of very strenuous 
opposition, It occupiCH to-day a Hubouhnatc position in modern 
courses of .study 

“Ilnrt, Clfica A , "Xlic IVuclilng of Owjiaotiy,'' School Sclenao and MathemaUas, 
0 . 717-25 

"Lenucs, N, J, "Tlie Tieatinout of UlrnltB In Elcmcntn.ry Geometry,” School 
Science a7Ki ilathematicaj 0*52-58 Sec also Betis, W'm,, ‘‘The Teaching of Geom- 
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Applied Problems. Tlieie is at the present time an apparent 
to introduce a reasonable number of applied problems iether 
than to depend u])on abstract pioiio^^itions alone, and to arouse the 
inteu'st of tlic pu])il by an appeal to situations wrtliin his compre¬ 
hension, It is even asserted by some that culture itself can be prac¬ 
tical and tauglit in conjunction with things that are practical In 
other words, it is not believed to-day that mathematics must be 
taught altogether as a pure ficioncc.®® 

Numerical Trigonometry. The introduction of simple numeri¬ 
cal tiigononietry in connection with the work in ninth-grade algebra 
is one ol the important additions of the last few years. Professor 
Smith says that it is the most notable step forward in the last 
quarter of a century in the progress of algcbia. 

Calculus in the High School. A suggestion of the possibility 
of toaelung calculus in the high school was offered as early as 1910,“^ 
but the idea had not then been given the authority of actual tiial 
At intervals since 1910 there has been a great deal of agitation, 
especially noLiccable at iirci'Ont, for teaching the fundamental 
elementa of differential and integral calculus. Moreover, in not a 
few high schools in this country, the more progressive teachers have 
been experimenting in various ways trying to improve the tradi¬ 
tional organization, yuch work is done in the I-Iorace Mann School 
and the Lincoln .School of Tciichcis College, Columbia University; 
in the Univoisity High Schools at Minneapolis and at Oakland, Cal¬ 
ifornia Mr. John Swenson is doing a notable piece of work in 
teaching the calculus to young girls in Wadleigh High School, New 
York City. The reader should consult other articles on the senior 
high school program in mathematics for a more complete and sug¬ 
gestive outline of proposed work in grades ten, eleven and twelve,'^ 

etry In Its UnlnUou to tUc Present Edncntlonnl Trend,” 8,625-33, and Lytle, Br- 
nuat n , "Llmltfa In Blementiiry Oeometry," 10 530-32, 

" ‘'l!ci)ort oi' n. CoiiiuilttLC on Itceil und Applied Ptoblema in Algalirn and Geoin 
ctry,” Hohoolr HcIviicb and Mathcmatioa, fl 788 98, 

“ Kralth, iJavld Eugene, ''I'eaeUinK ol Mathematics In the Secondary Schools of 
tho United StatCH,” Uchool Science und MathctnaUcs, 0 203-10 See also Collins, Jos 
V, "The I’ciry Idea In the MatUeraatlcs Curriculum,” School Sdenae and Mathc- 
matiCBj 13 200 

"‘Duist, Kthol H, ‘’Calculus for High School," univertitv Hioh fiolmol JoiM-nal. 
Oakland, Cullfonila, <1 180 OT. 

Swenson, John, “Selected Topics In Calculus for the Illgh School ” Third Year- 
hooh of the National Council of Tcachcra of Mathematiaa Buioau of Publications, 
TcacbciB College, Columbia Unlyerslty, 1928, pagea 102-31 See also Nordganrd, 
if. A, ‘Tntioductoi'y Calculus as a High School Subject,” pages 05-101 

'* Ileeve, W D, "The Mathematics of the Senior High School,” Teachers College 
Secoid, 27 374-86 See also Mirletc, G It and Sanford, Vera, "An Elective Course 
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Elementary Statistics Tlic piospccis are that we shall soon 
give more attention in the mal hematics piogram to elementary 
statistics A few schools are already doing this, although the text¬ 
books generally do not treat it. The demand in several fields like 
education and economics makes a knowledge of the most elementary 
notions of the statistics of variables a part of the necessary equip¬ 
ment of every American citizen. 

The Textbook. The makers of textbooks have cooperated m 
the movement to aid the progress of mathematics The large 
majority of textbooks have been prepared solely with a view to as¬ 
sist in the improvement of mstrucLion m oui elementary and second¬ 
ary schools. Much attention is paid to the needs and interests of the 
children especially in matters of type, proper spacing, and the like. 
In this respect our books excel those of foreign countries, but theirs 
arc generally more scholarly 

Professor David Eugene Smith’s work in the history and back¬ 
ground of mathematics has been one of the important factors m 
improving the general form of the texts This la seen in the use of 
pictures, in better diagiama, in historical information, and in repro¬ 
ductions of pages from interesting old books 

Junior high school textbooks show more progress in their willing¬ 
ness to surrender the logical divisions for the sake of a better 
learning order than do those of the senior high school The former 
are free to benefit by this more psychological development and 
the traditional barriers of aiitlimctic, algebra, trigonometry, and 
intuitive geometry are not so impenetrable as those between demon¬ 
strative geometry and the other subjects. However that may be, 
the fact remains that several series of books have been labeled 
merely Mathematics I, II, and III, and have attempted with some 
degree of success to organize the material on the basis of learning 
difficulty rather than on the nature of the material, and have largely 
disregarded the former compartment method of learning 

Proposed Course in Junior High School Mathematics The 
result of the combined efforts of all those interested in the teaching 
of junior high school mathematics has had a salutary effect. We 
have to-day a rather wide agreement as to the general features of 

In Mathematics for the nieventh and Twelfth School Xeara,” The MatUemaUot 
Teacher, 19 1-8 

See Schorllng and Kceve, General Mathematice, Book I, Chap 10 Ginn and 
Co , 1919 See also Hoe, n B , Smith, David Hugene, and Reeve, W D , Mathema- 
tioi for Agriculture and Mementar]/ Bolence, Chap 6, Ginn and Co, 1928 
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the course in iuiiior high school mathematics, even though the order 
of treatment of topics is not btandardized as is the case m the 
senior high school Thus, it is quite gimcrally agreed now that the 
course in niathcinafics in the junidr Iiigli school should he deter¬ 
mined by the general purpose in teaching any subject, namely, to 
develop well-educated citizens 

This difference m purpose makes a diffeienec in content possible, 
It pennits us to open the dooi of mathematics to every boy and 
girl so as to give a bioad view of the subject m oitlcr that each 
one can clioosc according to his ability and piefeience, having seen 
the general nature of the subject and what the science means If 
Ins taste and needs require it, the pupil should be permitted and 
encouraged to go on If not, he should not be forced to centmiie 
the study too long 

Because of the wide range of individual dilfcumces in native 
ability, experience, and intcicsts ne need to keep in mind the 
guiding principle m the selection of subject matter for each grade 
This pimciph states that the. subject matter selected should be, that 
matmal which will be mast valuable to the pupil, provided ha leaves 
school at the end of that year. 

Seventh Grade. In accordance with tins princijilo the aim in 
the seventh grade should be to keep up a proper use of the funda¬ 
mental skills m arithmetic which the pupil has learned in the first 
six grades This is done liy giving sucli npiihcidions in the arith¬ 
metic of the heme, of the store, of the bank, of tin if t, and the like 
as the well-educated citizen is likely to need In addition, the pupil 
is mil educed to the study of intuitive geometry, a subject m which 
he looks at a hguie and draw^ cerlain conchi'-ions For example, 
he looks at an isosceles triangle and says "the base angles are 
equal” because he cannot conceive of their being otherwise In other 
words, “he feels it in his bones ” 

There are three questions m geometry which may be asked 
about an object. First, "Where is it?” Second, "What is its shape?" 
Third, “What is its size?” The answers to these questions give rise 
to the geometry of position, form, and size. These tojiics should be 
treated in such a way as to give the pupil some idea of geometric 
forms in nature, aiclutci'Uuc, design, and Ihe like Uiulcr the head 
of the geometry of size the pupil is mtioduccd to simple problems 
of direct measurement and thus is led to understand simple algebiaic 
formulas like C = nd, A = nr-, d = rt, and the like The need for 
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a knowledge of cvnkmtinn of these simple formulas leads to such 
equations as 31 = 12, n -f 4 — 20, C — 5 = 14, and = 6, whose 
solutions can easily be pi esenfed in the seventh grade 

Eighth Grade In tlic eighth grade a little more than one-half 
of the pupil's lime should he given to a further consideration of 
intuitive geometry and to the fundamental applications of arith¬ 
metic, such as pioblonis of trade, banking, insurance, corporations, 
and the like. The remainder of the year should be given over to a 
study of algebra It is better to continue the study of algebra which 
was begun in the seventii grade and to finish it in the ninth year 
than to condense all the treatment in the ninth grade. 

If a pupil ever uses algebra at all, lus greatest need will be a 
knowledge of the formula. Here is where he gets his idea of what 
algebra means Even if bo doesn’t use formulas, he must read them 
And so it is with the statistical and the mathematical graph More¬ 
over, if the pupil uses fonnulas at all, he will need to know how 
to solve the siinidcr lype.s of equations To these three important 
ideas we may add (hrecloil numbers as the fourth thing m algebia 
which the well-educated citizen should know. 

Ninth Grade In the ninth grade the course m elementary 
algebra should be completed and a unit of numerical trigonometry 
given. There is nn question that intuitive geometry correlates well 
with both algeiira and trigonometry This can easily be done be¬ 
cause the trigonometry is baf-cd on intuitive geometry and the 
pupil’s previou.s knowledge of algebra Moreover, there is to-day a 
clearer conception than fcumerly of the nature of tngonometry and 
its relation to modern life. It gives the pupil a knowledge of indirect 
measurement in contrast to direct incasurcmcnt where the measur¬ 
ing instrument is laid directly on the distance to be measured It 
IS much ea.^^ier than many of the traditional algebraic topics, is far 
more important, and is more mteiesting to the pupils. 

A shoit couise in demonstiative geometry should be given in the 
ninth grade so that the pupil will have a chance to find out what 
it means to prove something This can be rlone with a few axioms, 
postulates, and theorems reinforced by some carefully planned work 
on original exercises. It i.s my belief that it is better to spread this 
work out over the year, but m any case opinion seems to be in¬ 
creasingly m favor ol the idea of some kind of geometry course in 
the ninth grade for those who will not continue in sohool. 

It is clear that the junior high school course briefly described 
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above is general mathematics in the bCvSt sense With this basis it 
is possible in the tenth, eleventh, and twelfth years to give a more 
enriched course to those pupils who arc able and interested enough 
to study further. 

Proposed Course m Senior High School Mathematics. The 
purpose of the mathematics course m the senior high scliool is to 
meet the needs of the following four groups of pupils. 

1 Those who intend to go on to colleges and technical schools. 

2 Those who are going to specialize m commercial work that re¬ 
quires mathematics, especially algebra. 

3 Those who expect to specialize in science 

4 Those who desize to study mathematics further because they 
like it. 

Because of the purpose outlmed above it would seem that the 
senior high school course in mathematics should be made elective. 

Probable Alternative Courses. In addition to the probable 
foundation oouises in algebra, plane and solid geometi^, and plane 
and spherical trigonometry traditionally given in the ordinaiy foui- 
year high school, certain other alternative courses may be men¬ 
tioned. 

1 College Algebra, In an inci’cu.sing number of schools there is 
offered m the senior year a half-year course in college algebra. This 
would be one profitable way to spend the time if such a course in¬ 
cluded wbat is essentially college algebra In ton many places, 
however, such a course is college algebra only m name, being mostly 
reviews of the more difficult jiarts of elementary and intermediate 
algebra with only an occasional glimpse at new material on the 
college level One solution for such a situation is the complete adop¬ 
tion of the general mathematics program all through the senior high 
school—a plan which will presently be discussed, 

2. Courses for Future Mathematicians For the future mathe¬ 
maticians theic Will probably be offered certain half-year courses 
that will be largely informational and basic. Chief among these arc 
college algebra, analytic geometry, projective geometry, the calculus, 
and possibly a course in what we might call college geometry— 
geometry to correspond with the course called college algebra, 

The decision as to which of these courses is to be offered will 
doubtless be left to the particular wishes of the instructoi who will 
have to teach the subject. 
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3, Coursdi for Vocations, There will also be offered m some of 
our schools com^’h for those who are preparing to enter vocations, 
Thus, we may find a eoiirse in meelianics for those so inclined, a 
course in commercial arithmclic. or algcbia, and possibly a course 
in machine shop inathematies. 

Work of the Tenth Grade. The central fcatme of this year is 
the fundamental clementK of plane and solid geometry If a pupil 
has had the general imU hematics ctmr.se of the ninth grade desenbed 
above, he is familiar with ii large mimlicr of definitions and concepts 
that will form an e\eellenfc basis for the work of the tenth grade. 
Algebra and trigonnmetry should he used wherever they help to 
clarify the inoofs Trigonometry correlates well with intuitive 
geometiy and with algebra, but nut with demonstrative geometry 
To the extent to vdiieh it is permissible to introduce mensuration, 
just so far is it feasible to inlrodiiec trigonometry into demonstrative 
geometry. Both moiisuratinn and tiigonnmetry may have a place 
at this time for the purpose, of changing the emphasis and of pro¬ 
viding the piipihs with a mental rest from the pursuit of logical 
demonstration 

Work of the Eleventh Grade. Tor those who continue the 
study of general matheinaticH through the eleventh grade the 
cour.se should he hmlt up around algebra, trigonometry, and the 
simpler elements of analytic gconiofry as the central features Some 
teachers may prefer to introduce the calculus at this time or even 
earlier. Theic is no reason why this should not be done m certain 
schools The following outline for the work of this grade is meant 
to be merely suggestive of the geneial field and not of the order of 
presentation: 

I Dependence 

1 Moaning of dependence,'—runcUonal relntioiiBhip 

2 Review nntl oxtcnsion of the earlier work on algebraic functions 

3 Trigoiioinetnc fmu-lions nn cxamplea of transcrndcntal functions 

4 Functional notation 

S, Evaluation of functions. 

C Detcnniimiioii of functions 
a. From empirical data and tables, 
b Empirical us tululiary function** 

7, Clawificatum of algebraic funcUorn 

8 Graphs of algebraic funcliotis. 
a Variation of fiinction 

h Graphical mtrorhiction to maxima and minima 
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0 FimdaniGntals of s-tati&tieiil method 
a Theory of nioiisiuomrat 
b Fondiimrnlsil ideas 
e Applications 

IL TngoTvonipliK' FiiiuAions of Any Anglo 

1 Ri'vu’w and extension of the carliec work 

n. llfilin dehnilJOiis, mclmfing secant, cosecant, and eolangent 
b The ugliL tniiiiglc whc'ie the acute angle is 30”, dS”, m 60” 
a Siiiulaiilv of Liianglea No tngonoinoLric fimclion of a given acute 
angle has moic than one value 

d Given the value of a tngonometiic function of an acute angle A, 
to constiuet A and determine the other trigonometric functions 

2 Changes in the functions of A as A mcieases fiom 0° to 360” Giiiphi- 
cal introduction 

3 Positive and negative angles of any size 

a Angles whose initial sides and ladius vectors are respectively 
identical, 

b The signs (quality) of the functions of angles m the vuvious quad¬ 
rants. 

4, Functions of (—A) in terms of A 

6 Functions of n X 90“ ± A, 7i X 180° ±: A, and 71 X 300° ± A 

6 Line defimtiona of the trigonometric functions 
a Graphical ropieseiitilion 

b Application to wiu e motion, eleclnoity, and the like 

7 Table of natuial fuiietions 

8 Applied problems 

9 Fundamental trigonometric lelalions like 

1 , , Bin T 

Bin X =- and tan a; — -- 

CSC X cos a 

a Pioving identities 

b Applications to physics, naMgation, and Biuveyiiig 

III Logarithms and Applications 

IV Solution of Triangles 

1 Right triangles 

2 Oblique triangles 
3, Applications 

V Identities 

1, In elementary operations 
a Work on fimctlon.s extended 
b Use of analytic method, especially in iiioprirlion 
c Factoring 

(1) Review and exLension of earlier tii>e,s 

(2) Factor theorem 

(3) Factors of a" ± i/» 

(4) Mathematical induction 
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2 In ftirauilns. 

(I Kmit'w an<t rxlfti'-um uf mlu'r work 
h Aflditioii anil ‘iihinu'hKn llu’(llt•tn'^ of tiiRonometiy 

r 'IriponiniK tuc foliation'* of 2^1 .onl--- 

d Ai'plia'iloiii*' of f) and a iihiur 

(1) In a-v ,i!inttnn; aiTt on fimalioii'J 

Koi I Miiipio, ■'III 7.)“ ‘•Ill (1,1" -| ,10") - ? 

(2) In prininti' c‘(it!sni nli'iiliUa-j 

VI iSlrni>rlif'LuH' Koiimil'is 

1 Dbl inaa fiiniuilii 

2 Mid-poitif fonniiln 

3 Slopt* of n loo , I’lr.ilial Inu'\ ‘l iiaiiH inliaiilni 

4 Pc)in(-'-ioii(‘ form 

5 Plopa-inlniTpi form 

6 Tivo-pointj form 

7 Tivo-intcii’opt' form 

8 Distiuiaa from ii point to a lino 

YII Eapmtioni 

1 Linaar 

2, Quiidratic 
(I In Hill’ iiiikrimvn 

(1) Mii\irna and miiiun \ 

(2) Radii a! aiiuiilionH 
b In two unknown*! 

(* 'I'lioory of (jiiaih.alia a(Hution« 

3 Trimiiionii'lin* 
n Riuliiin luciO'iirf 

h Two iiaufo iiiicliH aia rtinal if nny Irigonomofna function of tho 
(ina IS I'liiial to llio a'lini’ funation of tho oilier Explanation of 
liow Ilia Vidua of an ,int;la ns olitumail and thus how to aolvo a 
fiiponoiiiatna iqnalion 
c Solution of liigoiionnliia ai|U'ilions 

Vin Senes 

1, As an axnni]>lp of an sdmlity 

2 Ganariit niilure 

3 Cl£i‘-‘'es hi he aorisidaiad 
n Umomad Tliaoratn 

I) Andiiiiatie 
0 . (laoiiialnc. 

4 Appliiidioiw. 

IX Ganaial Xiuidiar Kvslani 

1 Iula|^ars 

2 EiacUoiiH, 

3. Negative. 

4. Surd, 

5 Simplfi iiiittgmuuas, 
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Work o£ the Twelfth Grade, Theie is no reason why pupils 
who wifch to elect general niiithernatu's in tlic twelfth grade should 
not be provided with a suitable course. There is piobably no best 
course, and a great deni oi experimental irncf-tigation should be 
earned on. The following outline is olTercd as a suggestion for 
such a course: 

I Variation of Fimctionfl. 

1 Graphicat rcpicrunitEUioii of fiinc{ion@, to bhuK out varudicm of dif¬ 
ferent kind^ 

a Mechanical grajiha like Weather Bureau records 
b Ilcvieiv of tleUiih m graj'hic work, si*alrs, and the like 

2 Mathematical method of atudvJUg functioiiH 
a Who makes such •'tudy? IIhi-\tialKm 

b Why such study is not made of all CM^lmg functions, 

3 Ee\iow of fimoiionnl notation 

4 Directed liuua. Eectiuigular coordumtes 
a Intercepts, 

b Infinitely largo or iufinilely small fvinrtiouH 

6, Whttt IS nic.mt by a rate 
a Hate of change id a function 

b. Unifoim rate of cluuigi' of a linear function 

(1) Slope of the straight line y ?«x + b. 

(2) Ilniffura acceleiatum 

(3) Applications 

c Average rate of change of a function 
d Iiistantaneoiis late of change of a function 

c. Graphic raolhods involving o, h, c, und il 
j. Stun]] intervals 

ff Interpolation by proportional pails 

0 Important jiioblenis, 
a, Mcun-vaUie 

(D Aveiagci value throughout, a ceilain interval 
(2) Applications 

(fl) To find the distance traveled 
(5) In physics, 

(c) In. geometry 
b Pa( reme-value 

(1) Eeview and extension of inaxmia and minima. 

(2) Apjilication.s 
G Zcio-vaUu) 

(1) Eeview of eailier eciiiiitjon woik with emplui-sis on the idea 
of variation 

(2) Eeview of graphic methoda of solving ainiplc equations and 
exlenfaion to the solution of higher equations, 
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(3) Theory of equations 

(a) Number of roots 

(b) Location, principle 
7 Deriving formulas 

II The Notion of a Limit 

1 Elemcntaiy notion, 
a Numerical 

h Geometric. 

2 Relation to instantaneous velocity 

3 Instantaneous direction 

a What a tangent line is 
b Slope, 

4. Explanation of limit 
5 Explanation of notation used 

III Differentiation and Its Applications 

1. The idea of a derivative of a function 

2 Meaning of- ^ ^ 

3 Diffeientiation of simple functions, formulas 
4. Maxima and minima 

IV Integration and Its Applications. 

1 Integiation explained, 

2 Formula for integration 

3. Notation. 

4. Applications to areas, surface, volumes 

5 Other applications 

V Commercial Algebra 

1 Review 

a Exponential and logarithmic functions 
b Growth curves 
c Compound interest 
d Annuities 
e Business depreciation 
f Differentiation and integration, 

2 Senes 

a Evaluation of functions 
b Mathematics of investment 

(1) Accumulation 

(2) Life insurance 

VI Permutations, Combinations, and Probabilities 

1 Permutations 

2 Combinations 

3, Chance explained 

4 Simple and compound probability 

6 Normal distributions, surfaces, and curves 
6 Errors of measurement 
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7 Applications, 

0 Lite iiisufanf'c problems 
b Mendelum theory of inheritance 
VII. The Number System Extended. 

1 Review and e\ten,‘iion of the real number sj'stem 

2 Similarly fur inifif!;inary miinbeie 

3 WhtLt a complex number is 

4. Pulai form of a eDiiipIex minibei Polar eonrdmatos 
5 Apidications 


in IMnnions of Instruction 

Administrative Trends. By itrlininistiutivc trends we mean 
tlie extcTiial f'Chemes of organization whereby teaching and learning 
are aecoinplixlied It will be worlliwhile to eonsidcr some of the 
mo.st outstanding of these trends and see if wc can discover what 
progre.'-.s has been made. 

The Laboratory Method. Among the remedies suggested is 
the laboratory metliod already referred to, where the instructor 
IS supposed to follow ‘•omctliing of (he ordei of ])roeeduic commonly 
employed in the phy'^icnl .seience^ The teacher meets his pupils 
part of the time for puipose.s of di'-cii^xioii nr "recitation” and 
dcvote.s the other periods (o .'•fudy and investigation 

Individual Differences and Needs We arc now giving serious 
ennaidoratinn to the vanatuin in the ahililies anrl needs of indi¬ 
vidual pupils Tins factor akine pnilnibly constitutes the gieatest 
pinblem in the American .«econdaiy .‘■chool to-day Through tests 
of one kind or anothc'r wa' are now able to classify children into 
ability gioups; and ycl m many H-hoots we go on with oui teaching 
aa though no difTcronccs exist To continue such a practice la un¬ 
wise In a democracy, if anywdieio, leadership is essential and we 
are not developing our leadeis. Moreover, w'c are not doing much 
to develop intelligent fnllcnvei'iliiii in (hose who cannot lead The 
study of needs brought more definitely to light by a program of 
testing has introduced into the teaching of mathematics giouping 
accoidingto ability, enriched CAuncuhi, and oppoitunity ehassos. 

Homogeneous Classification, Perhaps one of the biggest 
changes is the practice of grouping by ability or homogeneous 
classification This practiee eimblc.s us to let each cla'^s advance at 

* NvwUall, Ohurh'H W', ‘ TUi* TvnclUtif; XlucUrii Uy tliv RiiUoratovy Method,” 
Hchonl flL'ttnico (tnii ^^tll)u niiiiU-t, P <1U dl See ulso .Tihu'n, Franklin T, "Some Bi- 
IK'rlt'iKTH In Lahoralory Miithcmiitlcs and TItclr rii'HUltfi,'' ffc/ioot JSetenre and Mathe 
niatiOSi 5,400-10, 
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its own rate and allows us to enrich the course beyond its minimum 
essentials for those of high ability. This is possible because only 
those who desire and who have the ability to continue mathematics 
are urged to do so The modern twelfth'year gioiip in mathematics 
IS even more selected than that of the traditional type, where there 
was little preparatory work to make for real understanding of tho 
mathematical processes involved. In connection with ability group¬ 
ing we use prognostic and diagnostic tests which help us to classify 
the pupils, and practice or drill tests which enable us to tell where 
the individual pupil is having difficulty 

Fads in Teaching. It was m 1913 that Professor Dewey’s 
Interest and Effort tn Education made its appearance By 1915 
"motivation” was the watchword in education. "Vitalizing” the cur¬ 
riculum was the key to success at this time. 

Thus, a number of fads m teaching have passed over the coun¬ 
try from time to time There was the laboratory method referred 
to above, especially in geometry, where the pupil discovered for 
himself the various truths to be learned Then came the socialized 
recitation, supervised study, the project method of introducing and 
developing subjects,®"^ the Dalton system, and the Winnetka plan, 
each with its own advantages but no one of them meeting satis¬ 
factorily all situations Supervised study, for example, is either 
study or it is not study If the pupil does the studying, it may be 
helpful; if the teacher does it, the time is wasted. If one had control 
over the fourth dimension, and could travel fast enough, so that he 
could see into ten thousand classrooms to-morrow, he would find 
in the vast majority of them no unique plan of teaching in use No 
doubt he would find each teacher doing the thing most evidently 
suited to the situation—sometimes a lecture, other times board 
work, again seat work or perhaps class discussion with an occasional 
period given over to diagnostic testing, and the like, Often to-day 
the pupils select the procedure by which they will learn most 
easily and most economically The best teachers do not con¬ 
fine themselves to one method at any time If they did, the 
monotony would be unendurable They try all of these schemes 
sooner or later and in the end retain what is good in each. 

New Spirit in Presenting Subject Matter. In the past twelve 
years a new spirit has characterized the presentation of subject mat- 

•" .Tablonower, Joseph, "The Pioject Method and the Socialized Recitation/' The 
Mathematics Teacher, 21.431 41 
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ter, pmnitiinp; a puiul tn live Jii- life mifuiiilly, with a minimum of 
iT-frainf and wifliont ta'-k^ that au* unduly irk'^omG. Thus he 
IS allmvcd tn d(>vi*lnp hi‘- m nialhtannfu'*' largely by lus own 

spirit of euriu'-ity I\Ioi rover, he m rlirected a'l in a Eame;-~not 
driven, not men lerl, but at until at wl by the teuelier to discover 
trutlm rrcife^'snr Dewey once said, "tt is pretty generally con¬ 
ceded that (he proper method of teaching is t/O pieeimt the facts and 
let them be ivurloai up neetndiiig to the capacity of the minds that 
work npou tliein *' 

Accordingly, the entphasih has been shifted from subject matter 
wliieh inr/.rdes the [uiiuK to the piijnK hiinsidf As a result of the 
breaking down of line" of (diuivnge. of the bringing down of new 
material, and of tlx' duff of nunor etmsifU'ration frciiii the subject 
to the eliild, there has followed a nuire vital, teaeliable, and learn- 
able organixaliou of subjeid inafter, both in general courses and 
in thfM' having IrndUumal label". 

The Testing Program, Th(‘ le.stinj; movement, which has swept 
the country since the ‘World War is at the piesent time probably 
having a gnmter influence upon the teaching of rnathematica than 
anything else. Atbmthm to individual uccdH and differences has 
made houiogcneoua grouping possible. SeicntUic coiistiucticin of 
curnCAila in malheinaUcb baa been in the foreground during the 
pa.st two yearn Diagnostic tchling at tlui present time promises 
to revolutionize the Icaehing of nudhematic^. Psychological analy¬ 
sis of methods and abilities is doing mucli to clear up questions 
of procedure. However, tlnwi latter developments are too near at 
hand for us to get the projicr perspective in order to evaluate them 

Uses of Tests. About (be year lUlO an attempt was made on a 
large scale to measure tlie degree of skill attained by pupils in 
studying the fundamentid proces.‘-es in arithmetic Tests were soon 
used as R basis of cnmjmri.^on of acbievejnent of classes and of 
schools, a piactice which has not met wdlh general approval. Later 
tests w'ero used as a inimns of determining ivhether the material 
taught wuis too diflicull- for the majority of the puidls They were 
ako iw'd to detect w'eakne^se.s m teaching so that errors in the use 
of pnuciplt;.s could bo ccnrec.ted. 

In an effort to ftccure more auccessful work in mathematics, 
educaiora have analyzed the major operations and difficulties into 
those of a minor nature. The teacher, in order to be successful, must 
be aware of all the difficulties that will confront the pupil and 
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prepaie him for them Tests have been prepared which leveal not 
only ability as a whole m a given operation but detailed abilities 
as well. 

Other New-Type Tests Nobody will claim, of course, that the 
new-type tests which are not standardized will be a panacea for 
all of our testing ills They also have their shortcomings, as we 
shall see As Professor Horn points out, we need to emphasize the 
method of testing instead of any one test itself He lists the 
important purposes of educational tests to which I have made 
certain additions and amplifications as follows: 

1 To give in a brief period of time a rapid survey of all the 
skills or abilities to be tested. Pupils’ difficulties with given topics 
are often due to neglect of the teacher to provide instruction in 
certain small details What is mathematically to the teacher a 
Single skill may be psychologically to the pupil a complex of skills 

The new-type test on the quadratic formula on page 178 will 
bring out this point in a practical way 

The old essay-typo of examination tested only a few skills, and 
it took a long time to do even that The standardized test m mathe¬ 
matics has piogiossed little m this direction, although it has made 
a start. 

2 To remove the personal equation m marking papers, in 
other words, to make the scoring of tests objective The marking 
of examination papers in the past has been highly subjective This 
procedure is human, Every teacher is prejudiced with respect to his 
pupils Objective tests can be marked in only one way and the 
record is impersonal. 

As in the preceding case, the test on page 179 referring to 
optional historical information that might be given in certain 
classes, can be scored in only one way 

3 To show the pupil how efficient he has been. The old essay- 
type of examination did not do this It was too narrow in scope to 
show much of the pupil’s mastery of the field 

4 To show the teacher how efficient he has been. The essay- 
type of examination can reveal how well the teacher has taught 
only a few things The modern educational tests through their 
diagnostic features set forth clearly the strengths and weaknesses 
of pupils so that the teacher can do remedial work if necessary 

Horn, Ernest, General PrelnGC to Improvement 0 } the Written SheaniHnUotij 
by G M Ruoli, Scott, Poreaman and Co 1924 
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The Quadratic Formula 


X - 


■ b d: Vp■ iac 
2a 


Taking hj* f r - 0 a,\ (hr Imx' lam of the gi iirml /imdmiir cqiwlton 
whif'h km ihv tuo mita n and i,, uiMtl Ihr pwjHr valufH in the, foUomnff 
fiihle, nwig ike nimlnred ctdumm iikieh rarrmjiMnd with iha eight given 
i iftnUom, iw nfumni for thi firj fnr m ?Jj 1: 


1 /'Kixl-2 0. 

2 Ik 1-2 0 


•1 .r' IH! Ill 0 


5 B Rx • 15 


7 s‘-103;=ll 

8 x’+l‘k=32 
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Optional Historical Information 


In the lejt-hand column is the name of some person, place, time, phrase, 
or people corresponding to some item in the nght-hand column, Insert on 
the dotted lines the letter of that item which corresponds to the numbered 
entry in the left-hand column 


1 Thales 

2 Pythagoras 

3 Euclid 

4 Greeks 

5 Eomans 

6 Plato 

7 Heron 

8 Aiclumedes 

9 Alexandria 

10 Ahmes 

11 Arabs, 

12 300 B C 

13 600 B C 


14 400 B C 

15 1482 

16 Pons asmomm 

17 Golden section 

18 Pentagonal star 

19 Cainpanus 


a Square on the hypotenuse 
b First printed edition of Euclid’s geometry 
c Gieat Egyptian siuTeyor Formula 

A =Vs(s —a) (s —b) (s —c) 

. d Laid the foundation for geometric pi oofs 
. e Foundations of demonstrative geometry 
/ Euclid lived about this time at Alexandria 
g About 1600 B C copied an earlier manuscript 
on Egyptian mathematics 
h Wrote the gieatest of the Greek textbooks on 
geometry 

,, i To them is due the best work in geometry in 
early times 

Plato lived in Athens about this time 
. k A Greek city at the mouth of the Nile Euclid 
lived there 

.. I Applied mathematics to practical uses, as in 
gieat engineering works 

m Tianslated Greek works on geometry, whence 
they reached Europe again through the 
Latin 

. .. n Pythagoias lived m Croton, Italy, about this 
time 

0 Lived m Syracuse, Sicily Computed a fairly 
good value of ir 

p First English tianslation of Euclid's gieat 
geometry 

q Badge of the Pythagorean brotherhood 
r The best Icnown of the early translations of 
Euclid into Latin, about 1260 
. . s Angles opposite the equal sides of an isoceles 
triangle 

, t Dividing a line into extreme and mean ratio 


20 1570 
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This IS tlio stiongG&fc feature of such tests When properly pre¬ 
pared, they reveal the pupil’s knowledge and abilities ‘with respect 
to every essential feature of the work. 

6 To measure the value of a given text or method of teaching, 
The tendency to-day is to build up a couree of study and then 
provide tests to determine how ivell the objectives are being realized 

6 To find out how long it takes to leach a topic To-day we do 
not know how long it takes to teach anything We know that we 
are getting mastery on only n few ihing.s With pioper testing, for 
example, we could find out how long it takes to teach a normal 
group of ninth-grade pupils to factor the difference of two scpiaies 
to any desired degree of mastery. 

7 To serve as teaching devices No textbook can contain all 
the exorcise material icfpiirc'd by modem cour.hos of study, par¬ 
ticularly in the fields of oral and of rapid written work, The tests 
supplement the text and relieve the teacher of the necessity of 
supplying the additional material. 

8. To find out what is a desirable content No matter how 
desirable some of our objectives aie, it may bo that some of 
them are not within the reach of the pupils we arc teaching. It is 
only by intclligant testing that we can piopcrly decide finally which 
objectives are valid. 

9 To enable a pupil to rate himself on his performance m 
relation to Ins former record or that of his fellow.s. The first of the 
two schemes is probably the better to use Just a.s a man is eager 
to beat his previous score in golf, so a pupil is usually eager to 
improve his score in mathematics. 

10, To survey the status of teaching in a school system These 
tests arc designed to afford a comprehensive survey of the work 
of a semester or a year They are often given by some one who 
is surveying the school system and, although general, are useful 
in indicating the status of teaching in the system. 

Present Weakness of New-Type Tests We should not con¬ 
clude without pointing out .sonic of the iveakne.sscs of new-type 
tesis. 

1. Many of these tests contain obsolete material of no possible 
importance, 

2. Some of the tests are poorly arranged and badly printed. 

3 Some tests, especially those made by busy teachers, have had 
all sorts of impracticable features, such as loose detached sheets, 
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transparent paper, and the like, that make them unfitted for class¬ 
room use. 

4 Certain speed te<^ts tend to glorify the machinery of mathe¬ 
matics. Habits on this mechanical part of algebra may be over¬ 
done Skill m algebra must not be obtained at the expense of 
understanding. There is no value in finding out how fast errors 
can be made. 

5 Only of late has anything been done to test the field of 
algebra, and only recently has anything of importance been done 
in geometry, although a good start has now been made 

6. The tests do not measure attitudes, appreciation, and the like 
Tins need not lemam true, and at the present time steps are being 
taken to leraedy thus defect 

Conclusion Finally, it is not contended that the new-type tests 
should replace the more traditional types, but it is suggested that a 
broader and wiser use be made of these newer instruments of 
measurement m supplementing the older ones There is little doubt 
that the pupils themselves like the new types much better than 
the older ones Wo know fiom actual use that laiger areas of sub¬ 
ject matter may be tested in less time by the new-type tests and 
that the drudgery of scoring is greatly reduced by their use We 
have reason to behove tliat we obtain more information about the 
extent and quality of a pupil's learning through the use of the 
newer tests and that our remedial instruction is more intelligent 
and worthw'hile. 

In spite of the frequent inadequacy and inaccuracy of teachers' 
judgments both m setting good examinations and m maiking them 
fairly, it should be more generally recognized that these same 
teachers arc m the long run the ones best situated to do the task 
Teachers cannot only learn how to make objective tests that will 
have both measuring and diagnostic value, but they can also learn 
to use them intelligently This ability to use the tests will increase 
in propoition to the progress that teacheis make in understanding 
more scientific methods of measurement. 

IV. PnisftKNT Inuications op Future Progress 

Increasing; Prestige and Value of Mathematics. Professor 
Hednok says that the mathematics developed since 1900 is more 
important and far-reaching than all that was developed prior to 
that time Einstein's Theory, which is really more mathematical 
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than physical, is as important as the development of the calculus 
A vast amount of new mathematics has developed during the 
Twentieth C’entury Eighty per cent moie of such material appealed 
in the journals of mathematics in the United States in 1927 than 
in 1920 

During the period from 1923 to 1927, mathematicians were 
awarded important prizes for the most outstanding papers in the 
cntiro field of pure science The winners were Professor Birkhoff 
of Harvard and Professor Dickson of Chicago The awaids arc all 
the more significant when one realizes that no mathematicians were 
on the award committee. 

Manjf other instances could be pointed out to illiistiate the 
dynamic natuie of mathematical reseaich Professor Slauglit in an 
article on '‘Matheinatics and Sunshine’'®- says: 

It is well known that ouc of the major interests of the Rockefeller Fom- 
dntion ts the promotion of public health thiough scientiiic leseaich in the 
fields underlving inodicme Their pioccdure is to dolcRale to the Nattoml 
Rcst'nrrh Counril ihc selortion of highly tinined men who'^e powers of research 
111 these fieiclH ha\e aheady been tesled and to iiwiird them cash fellowships 
ns ail incentive to still fuithci jirosecute Ihcir investigations The biological 
scicncOH, of coiiise, were chosen initially for these f(»llowfihip awaids, then 
ehomialry as imdeiljing biology, and phyaics os underlying chemistry, and 
Iinally niatficmaOcs as ituderlvniK all the rest 

The following quotation ®® from an editorial in the Saturday 
EvGmng Post is apropos here* 

Many a bright and promising college man drops his studies along with 
Ins alliletica After a few yeais he takes on weight and becomes heavy on 
his feet Ills mtimates make teasing renuuks about bay windows; but none 
will have the hardihood to hint that he has likewise developed a bay window 
of the mind or has alloived hia mental machinery to lusb and jam through 
fiheer neglect and shiftle&sness Faithful aie the wounds of a fiiend, but 
friendship i.s the piice of inflicting them 

Hopeless cases of fine minds gone soft and flabby arc so common that 
it IS not loo much to «av that ttirc.sted intellectual development is the great 
national disrase of oiii educationally piivileged elassea Sheer lack of will 
jiower and nu'nial Btaimnu maki's it diflicult or impossible for us to forego 
ease and test and attack uksonie tasks such as reading the books that harden 
the btain, but wliiih aie ko iu'w and strange that thoy must be studied as a 
child sUidies geometry—inunfully and doggedly. Since mon now in their fifties 
went to college the whole imiveiHC has been taken down and leasscmbled m a 

” Kliiuglit, 11 E , "MaUu'uiatlcfl and Sunshine," The Mathematioa Teacher, 
21 240, 

Matlieiiiatlcs News Letter, 2 4-5 
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new and unfamiliar form Lilerntuic, rcliituely speaking, lias been marking 
time Scientc has been going abu.ul by running leaps Unfrii tunalcly foi the 
casual and oasily daiintud loudci, niodcin K'lcncii is wuUen m the language 
of nuiLhernuties and m llic dialci'l of calculus, not only pliyhics, chemistiy, 
and cdeeliu'ity but physiology and the otlua life m-icucos Lack of easy 
faiiiiliarity willi Inglici iiiallu'iiuitics m a foiinulable obstado between our 
Ignorance and any real giasp of llii' nioderii conceptioiiH of the uiuverae we 
live in, and that ubstaele wdl toiitiinie to bar oiu paths until the cxliaoidi- 
naiy unportance of mallieniatical hludies leteives full and practical recog¬ 
nition 

Unrest a Sign of Progress Since 1910 a spirit of unrest has 
permeated the field of inatheinaticb As a rule, tins is an indication 
of progress The great changes in industry, modes of travel, trans¬ 
portation, and the complex social life in which we live call for a 
new application of niatlicmatics to meet the piobleins of everyday 
life. In fact, as we become beltei ncciuaiiited with the woild about 
us we are forced to think more and moie in niathcinatical terms 
All real progress in ccoiioniics, in business, in industry, m the 
sciences, and in many other fields depends upon tlic understanding 
which the leaders of those Holds liavu of maibematios 

Organizations of Teachers of Mathematics The united effort 
of a homogeneous group of any sort lias always pioved fo be one 
of the host methods of uecoinpIi.sliiiig great tasks. Many organiza¬ 
tions of mathematics leacher.s have been formed siiiee 1910 not only 
to advance group interests bub to advance a.s well those of the 
individual teacher Witness the icfiort of the National Coininittee 
on The Rcioi garuzation of MatlLenutlics in Hocondary Education 
The membership of teaclicis in matliomatics clubs and organiza¬ 
tions, the magazines, pamplileta, and yearbooks are BuIIicient evi¬ 
dence that mathematics teachers are awake to existing conditions. 
Present indications aie that mathouiatics is still to remain a major 
subject ill the secondary schools of the United States. 

However, we need to have more frequent meetings of teachers 
in the various nuithematiCH departments in this country to talk over 
their common pioblcms. Teacheis located in cities should form 
clubs like those in Buffalo, Clucago, Cleveland, Columbus (Ohio), 
Detroit, Minneapolis, X^liiladelphia, New York, St. Louis, and 
St Paul These clubs have regular meetings, and some of them have 

•* Sou tJuglu, Mivilo, 'How MiitlU’uiallcal CluSti and AHuociatlons May Become 
AillUalcd wUli tUc NiuloiuU Council o( Teacbera ol’ Mathemntica,” The iTathematica 
Teacher, 21 422-20 
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alieady becimie braiieheB of tbo National Council of Teachers of 
Matlieniulics The vurioUB Btnte orgauizuUona sliould also be 
affiliated with the Nutionul Council so that the wcuk of unpruving 
instruction in inatheiuatics may be dune luoi'e intelligently. 

Professional Advancement. Some teachers of nmthcmatics, 
like those of otlun subjects, “get in a rut." They do not read the 
current educational and nuitheniaticnl jouriuiE Neveitlieless, they 
are coming more and more to lenew their interest in their subject by 
attendance at suiinuer bebsions oi at icgular sessions during the 
academic year in rcinitable institutions of learning Every teacher 
of matheniaties in thi,s country should be a member of the National 
Council of Teachers of Mathenuitics and should read regularly its 
official organ, the Mathematics Teacher, This magazine is the only 
one in the countiy devoted entirely to mathematics m the ele¬ 
mentary and secondary fields 

The National Council of Teachers of Mathematics The 
organization of the National Council of Teaelicrs of Mathematics ““ 
at Cleveland in 1920 inaugurated a nation-wide program for 
improving mathematics Prior to this, us Piufessor Slauglit pointed 
out at the uinth annual meoling of the Council in Boston m Feb¬ 
ruary, 1928, we lacked Ihreo o'-bcntial eliaracicristics for success as 
a national orgimization; namely, grouji conbciousness, group pride, 
and group enthusuism. With our rapidly increabing membership 
(from 3,000 in 1927 to more than 5,000 ut the i)re&ent time), with 
tlie awakened iiitcicbt in tiic yciirboukB and the formation of 
blanches of the Councilall over the country, we shall soon acquire 
tliu three important charncteiistics lefeired to above As Mr. 
Austin jnit it at the Boston meeting 

CouiiluiK the iiu'ctiiif; for oiK'iiiUi.ition, eight iinnual mcGtmgs have been 
liclil—Uo at (di'vi'fuiul, I wo dl CludvRo, oju* eiich at Atlantic City, Washing¬ 
ton. Cmcmuati, and Uall.is, OonsMlr'iiug the gicat chatunce.'j to tiuvel, the 
atti'iidaru'c bus Ix’cii fvcoiilumally U[go--.i\ oraging about one lumdred and 
persons 'I'on to twenty .slates weie leineseatcd at ciU’h meeting 
TJu'se uiUionaJ meetiiigi Imvc been latnalih* not oiily foi cutrying on liie work 
of the Kulioiiul Coiineil, but also bceiune they have been a great inspimtion 
to the local tcuclicm of the coiiiiiuiuily, 'J'bc uiwLiug at Dulbia, Texas, m 1927 

•'Su VUHllis, M, "lllMtijilcnl Acimiiil aC (HIbIti aiul UriiwUi o( the National 
t'niiiull 111 Tcni'lu'ih lit MaUonimtli"),” .inilhmaUca '/'cocloi, 2t 2044!! 

""IJtiKlc, Miirlc, ‘'lliJW JtliiUii'iiinUi 111 t'lnliH iiiicl ASHiic'latliinH May Uccouip AlIIll- 
iiicd wllli till' Niiliiiiinl I’avnicll of 'I'ciicliciH of MntluaiiatlcH, Mathemailca Teaoher, 
21 ■ 122 2(1 

Auhtiii, £■ M , op cm, n 121 
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well iliustiuLas the point Two hundied teachers fiom fouiteen states attended 
Oklnlioitia and Texas fmnished the largest nmnbei No meeting like this had 
ever come tu that jaut ol the countiy The Texas teacheis, with one accord, 
Lesiihed tu tlm wuiiderful impetub and inspiration given to their work by the 
National Cuuncil inoeting 

While all the tilings dosmal have not yet come to pass, while only a small 
nuiiibei oi tlm Lt'iichei.H ol inatheiiialics in the United States have been 
reached and iiilUu'iiced by our oiguiumtion and its publications, yet the writer 
or this accuunt teela that the many things alieady accomplished amply justify 
the faith ol those wlio founded the National Council and who are still work¬ 
ing to give it a laigci place iii the educational world 


Realization of the Need for Research Most of the changes 
that have taken place in the curriculum are due to “exteinal social 
forces” which have exerted an influence on the schools Little change 
has been elfected through ict,eaich The three or four outstanding 
examples of recent reforms accomplished as a result of research 
aie given by Ih-ofessor Judd He says' 

Ayies changed at a single stroke the content of the couise in spelling. 
LaboiaLoiy miostigatioiia aiu duoctly icsponsible foi the present emphasis 
on silent'loading Gortam studies of the social demands for mathematics 
have buou mllueiitiul m modifying the amount and kind of mathematics 
taught in tlie schools 

Again, Professor Judd says, 'Tf one were disposed to be pessi¬ 
mistic, one would be tempted to use the terms that have frei^uently 
been used by critics and would say that fad after fad has been 
injected into the school program without adequate reason or 
justification.” 

More Adequate Preparation of Teachers. Concerning the 
teacher and his qualifications, the Report of the National Com¬ 
mittee states 

While the gieater pait of this report conceins itself with the content of 
courses m mathematics, their organization and the point of view which should 
govcni the iiistnicLion, and mve.stigations relating thereto, the National Com¬ 
mittee must omiihasizc strongly that even mohe eunuamental is the problem 
of tlie teafllu'i—his tiiialifications and tiaining, his personality, skill and enthu¬ 
siasm The gioatoi pait of the failuie of raatheraalics is due to poor teaching 
Goon rrncuiiiiS have in tub past buccbedbd, and winn continue to succeed 

IN ACIUBVINO HK.imV SATISPACTOHY HESULTS with the TBADITIONAIi MATEMAL, 
POOH TEACIIUtlS WITL NOT SUCCISED EVEN WITH THE NEWER AND BETmi MATEIUAL 

«s Juaa, CbiiB II, "I'lie place of ResearcU in a Program of Curriculum Deyelop- 
ment," Journal of Educational Reaeareh, 17 813-23 
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Schools of education tliroughoiib the country are furnishing to 
ambitious tcacheis the oppoitunity tti learn more about the solution 
of their problems by providing suninior sessions, extra-mural 
courses, iiart-tiiuc study, and coiicspmulcnce courses A genuine 
attempt is made to give teachers wlmt they want and need A 
significant statement in tliis connection was made by Professor 
W. C. Baglcy recently when lie said Hint the greatest change in 
education at Teachers College, C'ohunhia University, duiing the 
past ten yeur.s has been the lucieasing emphasis on subject matter 
Outlook for Mathematics, The outlook foi mathematics is 
bright If the organization of niathenuitics along bettei lines is 
necessary, and iinprovcnient in instruction is possible, those best 
fitted to make the greatest confribiitimi are ilu' mathematics 
teachers, We should begin by remedying the piesent ilefocts The 
ultimate success of our efforts will be due to the optimism and in- 
telligenec \vc show in udnnttiiig the facts and in reorganizing the 
course accordingly 




